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Double auroral are with vertical rays in the upper arc (August 29th, 1902, 2 h. A. M.) as seen within the Antarctic Circle. 




Study of an auroral curtain made on July 5th, 1902 (1 h. A. M. to 2 h. A. M.) during the National Antarctic Expedition (1901). 

Reproduced by permission of the Royal Society of London. 
FORKS OF THE AURORA ATJSTRALIS.^[See page 424.] 
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A WOBD TO AEROPLANE BUILDERS 
If it were possible to take count of the number of 
people in the United States who are to-day engaged in 
building some form of heavier-than-air flying machine, 
whether aeroplane, helicopter, or ornithopter, the size 
of the total would probably be a matter of no small 
surprise. When an age-long problem of such difficulty 
as that of the human mastery of flight is solved in a 
sudden and sensational manner, as by the Wright 
brothers last year, a stimulus is given to the art, the 
effect of which is seen in the immediate effort of peo- 
ple of an inventive and more or less mechanical turn 
of mind, to emulate if not surpass the achievement. 
Much of this endeavor, probably most of it, is doomed 
to failure; chiefly because the experimentalist does 
not realize the extreme difficulty of the problem, both 
from the theoretical and mechanical standpoint, and 
labors under the mistaken impression that a machine 
which is a broad imitation of the original must of 
itself necessarily fly. 

Light-weight motors may be bought in the open 
market; but for the construction of an aeroplane itself 
two things are absolutely necessary: first, a thorough 
knowledge of the unchangeable principles upon which 
the aeroplane is based, and second, an intimate knowl- 
edge of the strength of materials, of the stresses to 
which the aeroplane will be subjected, and of the best 
way to dispose this material so as to secure in the 
finished machine the maximum of strength with the 
minimum of weight. It was only last week that the 
Editor was invited to witness the trial flight of an 
aeroplane, on the construction of which a large 
amount of time and money Had been spent. Asked 
for his opinion as to the probabilities of flight, he re- 
plied that it could never by any possibility get off the 
ground; and it never did. It was evident at first sight 
that, although the supporting area was large, the ques- 
tion of weight saving had been so completely neg- 
lected, that in spit© of the large horse-power with 
which it was equipped and the generous amount of 
bearing surface, the weight of the machine, which 
must have been close to 2,000 pounds, was altogether 
prohibitive. And yet, from a distance, it had all the 
appearance of delicacy and lightness which is charac- 
teristic of the biplane type. Only on closer inspection 
was the neglect of weight saving everywhere evident. 
Instead of sawing off the projecting ends of the ribs 
on the two planes, they had been left in place, thereby 
adding considerably to the total weight. Projecting 
threaded ends of bolts, which should have been sawn 
close, had not been removed — an item of useless 
weight that represented not a few pounds in the total. 
The chassis, or frame for traveling upon the ground 
when rising or alighting, had been put together with- 
out any careful consideration of the stresses involved, 
and was heavy beyond all reason. 

It may be said, once and for all, that the "rule of 
thumb" and the "cut and try again" method can never 
be applied to aeroplane building without involving a 
large amount of useless expenditure of time and 
money. Already, sufficient experimental work has 
been done, and the results published, to place within 
reach of the would-be builder of one of these machines 
sufficient data to enable him to go about his work 
intelligently. The lifting power per square foot of 
area, the best angle of flight, the thrust obtainable 
with a given type of propeller running at a given 
speed, and many other useful data have been made 
public, and we advise all would-be experimentalists 
1n mechanical flight to make themselves familiar with 
as much of this literature as they can lay their hands 
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upon, before determining upon the dimensions of their 
machines. 

Unquestionably, the most important element as far 
as the mechanical construction is concerned, apart 
from the selection of the proper motor, is that of 
weight saving. We are all of us familiar with the 
success achieved by Herreshoff in the construction of 
yachts for the defense of "America's" Cup. The 
secret of his success lay, not so much in the form of 
the hull as in the all-round lightness of the construc- 
tion Herreshoff was hf>fnre everything else an engi- 
neer, and it was his ability- to apply his material in 
exact proportion to the stresses, that was responsible 
for the extraordinary combination of lightness and 
power which characterized his yachts. 

Now the weight problem is of even greater impor- 
tance in the aeroplane than it is in the sailing yacht. 
The amateur builder, as far as his purse will allow, 
should select materials which combine lightness and 
strength. He should carefully study the nature and 
amount of the strains to which his machine will be 
subjected, and dispose his materials accordingly. Let 
him remember that the total saving in weight is due 
to the elimination of a pound here and a few ounces 
there. No economy in detail is so small that he can 
afford to neglect it. 

NAVAL PROGRAMME FOB 1911. 

According to the announcement recently made by 
Secretary Meyer of the Navy, it is the intention of 
the Administration to devote the greater part of the 
appropriations for new construction during the year 
1911 to the building of two battleships of the "Wyom- 
ing" type, each to be of 26,000 tons displacement. 
Comparatively little of the appropriation will be used 
in the construction of smaller craft. It is likely that, 
outside of the battleships, the additions to the navy 
will consist of either five torpedo-boat destroyers or 
one modern repair ship for the fleet. We are grati- 
fied to learn that the decrease in the 1911 naval esti- 
mates of $10,000,000 is to be accomplished without 
making any reduction in the number of battleships 
which Congress recently decided should be added 
annually to our navy to maintain it at its proper 
standard of strength. In view of the large prepon- 
derance of battleships over vessels of other classes 
in our navy, and the fact that these ships are armed 
with the heaviest guns, Congress is probably right 
in its conviction thai, the annual addition of two bat- 
tleships of such great size and power as our new 
26,000 ton ships will be sufficient for our needs, at least 
for the present. Should the international situation 
at any time warrant a larger annual increase, our 
leading yards have shown that they are well able to 
meet the demand. 

The two battleships planned for 1911 wijl.be simi- 
lar to the "Arkansas" and "Wyoming." On a displace- 
ment of 26,000 tons they will carry twelve 12-inch 
guns in six turrets placed on the center line of the 
ship. They will be driven by turbine engines at a 
speed of 20% knots, and their bunkers will feve a 
capacity of 3,000 tons of coal. The side armor extend- 
ing from six feet below the waterline .to' the upper 
deck, will taper gradually from 11 inches in thick- 
ness at the water to 6% inches at the level of the 
main deck. The defense against torpedo attack will 
be particularly powerful, consisting of no less than 
twenty-two 5-inch rapid fire guns, 50 calibers in 
length. In point of size, coal endurance, and power 
of attack and defense, these are the most powerful 
designs that have received official sanction in any 
navy. With the completion of the two ships, the 
navy will have a squadron of eight battleships of the 
same general type, possessing the same tactical quali- 
ties, and admirably suited for joint maneuvers. 

THE PROPOSED NEW WATERWAY IN CANADA 

In view of the fact that New York State is spend- 
ing over one hundred millions for the construction 
of a State barge canal with a depth of twelve feet, to 
improve water communication between the Great Lakes 
and the Atlantic, great interest attaches to the Geor- 
gian Bay Canal, which is designed to shorten the 
distance between Montreal and Lake Huron by the 
construction of a ship canal twenty-two feet in depth. 
The route is via Georgian Bay, the French and Pick- 
erel Rivers, Lake Nipissing, and the Ottawa River, 
the total distance being 440 miles. Although there 
will be a total of twenty-seven locks, it is estimated 
that there will be a saving of a day or more in time 
over the present route for steamships through the 
Lakes. The saving in distance on the route via the 
canal from Lake Superior to London, as compared 
with the route via the New York barge canal, will be 
806 miles. The topographical features along the canal 
are such that 332 miles of the distance will consist of 
natural waterways, upon which no work of excava- 
tion need be done. Of the remaining 108 miles, 80 
miles will consist of submerged channels, on which 
there will be only a limited amount of excavation in 
the removal of rocks and shoals. This leaves about 
28 miles of canal in which the full prism must be 
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excavated in cuts that vary from 200 to 300 feet ;ln 
width. The summit level will be 99 feet above Geor- 
gian Bay and 659 feet above Montreal. The estimated 
total cost of the canal is about the same as that of 
our State barge canal, or about $100,000,000, and the 
estimated time to complete the work is about ten 
years. 

It would be fatuous to close our eyes to the impor- 
tant bearing which this scheme has upon our smaller 
waterway from Lake Erie to the Hudson. The one, 
with its limited draft, can take nothing larger than 
a 1,000-ton barge; the other, with its minimum draft 
of twenty-two feet, will be able to pass ocean-going 
freight steamships from ports on the Lakes to the 
Atlantic. The advantages of carrying freight in large 
bulk and without rehandling are well understood. 
There is a saving both of time and cost. On the 
other hand, the opening of a ship canal from the 
Lakes to the ocean would not render the whole fleet 
of lake steamers available for coastwise traffic be- 
tween the Lakes and the ports on our own seaboard, 
or service in the transatlantic trade. It is urged by 
the commercial interests which would be affected that 
the average lake steamer is not suitable for deep-sea 
service; the type of ship that is adapted for service on 
the Lakes being in some Tespects unsuited for over- 
sea voyages. This may be true of some of the smaller 
craft; but we doubt if it would apply to the ships of 
larger displacement, which constitute the bulk of the 
more modern lake fleets. After all is said and done, 
it is certain that, with the near approach of the com- 
pletion of the Georgian Bay Canal, vessels suitable for 
combined lake and ocean voyages will be constructed. 

STORAGE OF COAL UNDER WATER. 

The storage of coal under water has been proposed 
as a remedy for two great inconveniences of the com- 
mon method of storage — danger of spontaneous com- 
bustion and deterioration of the quality of the fuel. 
Coal, when freshly mined, is very easily affected by 
chemical, mechanical, and physical agencies. The 
effect of exposure to the atmosphere is a gradual di- 
minution of the value of the coal in consequence of a 
loss of calorific power and substance, and a deterioration 
in the quality of the gas and coke obtained from it. 

The first action is a rapid absorption of oxygen 
which is partly retained by the pores of the coal and 
partly combined chemically, with the formation of 
water and carbon dioxide and a disengagement of 
heat. This effect is particularly noticeable in fine 
coal, which exposes a large surface to the air. Dur- 
ing the storage the gas-producing power of the coal 
also diminishes. If oxidation is increased artificially 
it may be observed that the coke produced from the- 
coal does not cohere, and that the gas consists largely 
of hydrogen and gives little light. The value of the 
by-products is also diminished. The gases evolved by 
piles of coal consist chiefly of methane, mixed with 
very variable quantities of carbon dioxide, and in cer- 
tain cases of carbon monoxide, higher hydro-carbon 
and even nitrogen. The absorption of water is very 
variable, from 4 to 10 per cent. Grundmann's re- 
searches show that, in regard to calorific power, a 
medium coal containing 5 to 10 per cent of ash and as 
much of hygroscopic water and producing 6,500 or 
7,000 calories lost at least 4 per cent of its value in 
four weeks, 9 per cent in six months, and 12 per cent 
in one year. In certain climates the loss in a year 
amounts to 20 or 30 per cent. 

Spontaneous combustion is always to be feared in 
large masses of coal. It has been proved that the 
temperature of English coal freshly stored rises in 
two or three days to from 70 to 85 deg. P. and there- 
after continues between 85 and 100 deg. F. Water 
may accelerate this rise of temperature by bringing 
oxygen in solution. Special care should be taken not 
to deposit dry coal upon any large quantity of damp 
coal. Wet coal should be spread in layers 8 inches 
thick and allowed to dry 24 hours before being covered 
with a new layer. Sulphur compounds. do not play an 
important part in spontaneous ignition. Pyrites* re- 
sists atmospheric influences well, with the exception 
of the variety called marcassite which tends to decom- 
pose in the presence of water. The practice of ventilating 
piles of coal by means of little shafts and canals, al- 
though recommended by insurance companies, is. 
rather injurious than otherwise, as it facilitates the 
absorption of oxygen. If ventilation is attempted, it 
should be mechanical and very energetic in order to 
produce a refrigeration which will counterbalance the 
oxidizing effect of the air. 



An interesting article in The Automobile disposes 
of some fallacies in connection with the gyroscopia 
action of automobile flywheels. It has been suggested 
that advantages comparable with the action of the 
Schlick gyroscope on ships or mono-railways are ob- 
tainable by the placing of flywheels in unusual posi- 
tions in four-wheeled cars, and the writer clearly 
points out that conditions essential to the steadying 
effect of a gyroscope are non-existent in an ordinary- 
automobile. 
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ENGINEERING. 

The many Improvements which have been made 
both in track and rolling stock, to say nothing of the 
introduction of block signaling, afe beginning to tell 
In the direction of lowering the list of fatalities and 
injuries. The Pennsylvania Railway is to be con- 
gratulated on its remarkable record of the past year, 
during which, although it carried a total of 141,659,543 
passengers, not one was killed. 

As a result of the visit of the Secretary of War and 
the Chief of Staff to the Isthmus, tentative plans for 
the defense of the Panama Canal have been adopted, 
which embody the following features: There will be 
three batteries, located on the islands lying from ten 
to fifteen miles from the entrance; and other batteries 
will be placed on the coast line near the mouth of 
the canal. Six miles up the canal will be a battery 
for the defense of the Pedro Miguel lock. There will 
be a military post at Culebra. The Atlantic entrance 
will be defended by batteries upon the range of hills 
commanding the entrance. Altogether, sixty of the 
highest power disappearing guns will be mounted. 

The army 16-inch gun, which is the most powerful 
weapon in existence to-day, is still at Sandy Hook 
mounted on the temporary carriage which was used 
for its trials. It has been proposed to ship the gun 
to the PBllippines, and mount it in the fortifications 
which are now being built at Corregidor Island for 
the defense of Manila. The 12-inch gun is not able 
to completely command the channel; but the 16-inch 
gun could strike a blow, even at a distance of 11,000 
feet, which, if it got fairly home, would probably dis- 
able any modern battleship. Although there is no 
likelihood of another 16-inch gun being built, this 
costly weapon should at least be mounted in some 
position where it can render effective service. 

The United States Weather Bureau is making a 
study of evaporation at the Salton Sea, and an exten- 
sive plant has been constructed, with which a thor- 
ough research will be made of the question of evap- 
oration of water in the open air over large lakes and 
reservoirs. The sea, which is 50 miles long by 18 
wide, was formed, it will be remembered, by a break 
in the Colorado River, and climatic conditions are 
such as will render the data which will be secured 
particularly applicable to the reservoirs now being 
constructed, by the United States Reclamation Service. 
Four observation towers have been built, each con- 
taining several platforms at different elevations. On 
these platforms are iron pans filled with water, obser- 
vations of which are taken every four hours. 

The great increase which has taken place of late 
years in the size of locomotives, has added greatly to 
the labors of the fireman. This has led to much ex- 
perimental work, in an effort to produce a good me- 
chanical stoker. The Chicago & Alton Railway have 
formally adopted the Strause stoker, with which they 
are equipping all their heavy freight and passenger 
locomotives. Coal is thrown into a bin, from which 
it is delivered to different parts of the grate by vary- 
ing the speed of a plunger, which is controlled by a 
starting lever. The advantages are that air admis- 
sion is controlled; small amounts of coal are fed at 
frequent intervals; and larger nozzles may be used 
and back pressure reduced. The results will be closely 
watched by the railroad companies. 

The German government has decided to abolish 
magnetic compasses from German warships and re- 
place them with the gyroscope compass invented by 
Dr. Anschuetz-Haempfe, which has proved "a brilliant 
success." The device consists of a 9-pound wheel, 
mounted with the usual compass card in a holder of 
quicksilver. An electric motor rotates the wheel at 
21,000 turns a minute. After it has run for two hours, 
the instrument is set in the direction of the mathe- 
matical meridian, which position it keeps unchanged, 
being unaffected by neighboring iron and steel, and 
unsusceptible to vibration and rolling. On one occa- 
sion, during a nine months' cruise of the battleship 
"Deutschland," the magnetic compass, although left 
entirely to itself, maintained its true direction for a 
month. 

The largest of all the schemes of reclamation con- 
templated by the government has recently been under- 
taken by the engineers in the Sacramento Valley. Its 
ultimate object is to control the flow from a water- 
shed of over 4,000 square miles, and to improve the 
two great rivers of California. When the task is com- 
pleted, over 600,000 acres of rich land, which at present 
is dry and sun-baked during eight months of the year, 
will have been brought under irrigation, and large 
areas of bottom land, which at present are subject to 
annual overflow and great destruction by the floods, 
will have been reclaimed. Furthermore, the works in- 
volved in this reclamation will involve the control of 
sufficient water power to provide electric light and 
power over the greater part of the Sacramento Valley 
which extends for 450 miles from Mount Shasta to San 
Francisco Bay, and at its widest part reaches about 
100 miles from mountain range to mountain range. 



ELECTRICITY. 

The government Is calling for bids on a concrete 
tower 600 feet high, and tapering from a base 50 feet 
in diameter to 8 feet at the top. This tower is to be 
used for the 3,000-mile wireless telegraph station 
which is to be built for the Navy Department. The 
tower will be situated in Rock Creek Park, Washing- 
ton, D. C, and it is hoped from this station that the 
Navy Department can keep In touch with vessels of 
the navy at any point on the North Atlantic Ocean. 

A recent press dispatch speaks of a secret invention 
of Sir Percy Scott, whereby the large guns of war- 
ships may be electrically controlled. According to 
the report, this system was recently tried out with 
very satisfactory results on the British cruisers "Good 
Hope," "Argyl," and "Arrogant." It Is said that by 
this system a broadside may be trained, and fired 
without the presence of a gunner, the entire mechan- 
ism being operated from the conning tower. 

It is beginning to be realized that forced draft is 
quite a necessity In the smaller sizes of direct-current 
motors. In the alternating-current motors it has been 
the practice to use artificial ventilation, even in the 
small sizes; but in the direct-current motors with their 
solid armatures, it is even more necessary that some 
steps be taken to dissipate the heat generated. In Ger- 
many some of the electrical concerns are constfucting 
their direct-current motors with artificial cooling sys- 
tems. 

A very convenient electrical stove has recently been 
devised, which is adapted to be placed on the table 
where breakfast dishes may be prepared and served 
hot. The stove is provided with a steel top, over 
which a wire grid may be placed so as to convert it 
into a toaster. When the grid is removed, the steel 
top may be used for cooking muffins, cakes, and the 
like, or the top may be inverted, forming a flat dish 
with a narrow marginal rim, which serves to retain 
fluids on the plate. The handle of the stove is 
arranged to serve as a pancake turnef . 

An ingenious burglar alarm, devised by a Dresden 
engineer, is described in a recent Consular Report. 
The apparatus consists of a curtain, which Is drawn 
across the window or door, or around the safe that 
Is to be protected. In the curtain are a large number 
of fine wires with small metal knobs, which connect 
the wire conductors at intervals. An electric current 
passes through the wires, and In case the curtain is 
disturbed in the slightest degree, the metal knobs are 
thrown out of contact with each other, thus actuating 
the burglar alarm. The curtain may also be used as 
a fire alarm in identically the same way. 

Before this number issues from the press the Alaska- 
Yukon Pacific Exposition will have been opened by 
President Taft. The opening will be effected by the 
touch of a golden telegraph key in the White House, 
which will be connected by means of trans-continen- 
tal lines with the Fair grounds at Seattle. The Im- 
pulse which arrives from the White House will re- 
lease a time device, whereby a large bell will be 
sounded to announce the opening of the Fair. At the 
same time two large whistles will proclaim the fact 
in the city. As soon as the bell ceases to sound, a 
flag 36 feet wide and 104 feet long will unfold at the 
rate of 10 feet per second, and at the end of each 
second a dynamite bomb will be exploded. In the 
mean time two photographs of the audience in the 
amphitheater of the Fair will be taken at an interval 
of fifteen seconds, by means of a relay which will 
automatically open the shutter of a camera. 

Electric locomotives appear to be going through a 
process of evolution similar to that of steam locomo- 
tives. At first the motors of the electric locomotives 
were placed below the floor line. Now that large mo- 
tors are being used, they are being placed above the 
floor, and connected to the driving wheels by means of 
driving rods similar to those of the steam locomotive. 
It used to be thought a low center of gravity was 
necessary for a steam locomotive, but it was found 
that the side blows tended to injure the track, whereas 
with a high center of gravity these blows were taken 
up by the springs, and converted into a downward 
pressure rather than a side pressure on the rails. The 
same principle applies to electrical motors. In a dis- 
cussion of this subject in a recent number of the 
Electrical Journal, the following conclusion is reached: 
That the only part of the locomotive not completely 
spring-supported should be the wheels and axles and 
any connecting rods used in conjunction therewith; 
that the center of gravity of the machine should be 
raised to about one and one-tenth times the width of 
the gage; that all the heavier parts of the locomotive 
should be placed longitudinally within the length of 
the driving wheel base, so that no heavy masses will 
be at either end «f the locomotive; and that the mo- 
tors should be rigidly fastened to the main frame of 
the locomotive, where they would be much more acces- 
sible. They could be of a partly open type, thus al- 
lowing better ventilation. Possibly forced ventilation 
would be necessary. 



SCIENCE. 

Prince Henry, brother of the German Emperor, is 
the inventor of an automatic window washer. Lest 
it be supposed that the device is a household improve- 
ment, let it be stated that it is intended for the pur- 
pose of wiping off moisture from the glass wind-break 
of an automobile, so that the rider's vision may be 
clear at all times. 

Word has been received from Dr. Charcot, in charge 
of the Pourquoi-Pas Antarctic expedition, that he 
reached Deception Island on December 22nd, 1908. 
Charcot hopes to establish his winter quarters on 
Alexander Land, the name given to the region lying 
to the south of Graham Land in about 70 degrees 
south latitude. Deception Island is a circular vol- 
canic island, the crater of which forms a magnificent 
xoadstead of great depth, which is entered by a nar- 
row opening between two cliffs. 

In an address delivered before the Manchester and 
Salford Sanitary Association, Mr. H. W. Norman 
stated that during the war In South Africa it was 
found necessary to send back 3,000 soldiers who were 
unable to bear the rigors of the campaign, solely on 
account of the condition of their teeth. They Were 
not able to chew "bully" beef and hardtack. Teeth 
seem to have deteriorated, judging by a comparison 
of the dental apparatus of the modern young person 
with that of his ancestor's skull in anthropological 
museums. 

As a result of the work of the National Physical 
Laboratories and International Electrotechnical Com- 
mission, it seems likely that an official international 
candle will eventually be adopted. Such a step will 
substitute for the various standards of luminous in- 
tensity which are used in the various countries of 
the world, and which vary from the English sperm- 
candle standard and pentane gas flame to the French 
colza-oil flame and the German amylacetate flame, a 
single standard which will enable illuminating engi- 
neers to talk intelligently about the same thing. 

The compilation of the great map of the sky under 
the auspices of the Paris Observatory will be a colos- 
sal task. Seventeen observatories — those of Green- 
wich, Rome, Catania, Helsingfors, Potsdam, Oxford, 
Bordeaux, Toulouse, Algiers, San Fernando, Tacubaya, 
Santiago de Chile, Cordoba (Argentina), Perth, Cape- 
town, Sydney, and Melbourne — have been at work in 
their respective spheres for the past twenty-two years 
charting the portion of the heavens under their ob- 
servation, by means of photography. No fewer than 
22,054 negatives have been taken, and over 2,000 of 
them have now been engraved on copper. 

Alfred H. Harrison in an article recently published 
in the Nineteenth Century sets forth his belief in 
the success of any expedition which will simply drift 
across the North Pole. Calculations based on the drift 
of casks convince Mr. Harrison that he can float right 
across the center of the Arctic Ocean within easy 
reach of the Pole, and that he will finally emerge 
somewhere near Spitzbergen. He argues that an 
expedition when drifting can house itself in Eskimo 
huts, and that it can maintain itself by means of 
provisions safely cached on the Ice. It is his idea 
to start at Pulen Island In October of this year or in 
1910. Three years' supplies are to be placed on the 
ice. 

A very curious application of the properties of cal- 
cium carbide has been made in Australia; namely, to 
the quick and easy determination of the quantity of 
water contained in wool, before shearing, an opera- 
tion which is impracticable with very wet fleeces. A 
little wool is clipped off, weighed, and mixed thor- 
oughly 'with an excess of calcium carbide, in a suit- 
able apparatus. The acetylene produced by the re- 
action of the carbide with the water in the wool is 
determined by measuring its volume at constant pres- 
sure or Its pressure at constant volume, by means of 
a scale so graduated as to give directly the proportion 
of water in the wool. 

According to Nature, the Council of the Rontgen 
Society has decided to act upon the advice of the com- 
mittee, appointed in 1906, to consider the possibility 
of preparing a standard for the measurement of radio- 
activity. This committee recommends that "The 7-ray 
ionization from 1 mg. of pure radium be regarded as a 
standard, and called a unit of radio-activity." Three 
sub-standards of RaBr 2 are to be prepared, and com- 
■parison will be made with a specimen of the purest 
RaBrz at the Victoria University, Manchester. The 
quantity of radium in other specimens will be capable 
of accurate measurement by comparison with the sub- 
standards. It is anticipated, therefore, that by this 
means the exact description of medical, physical, or 
other work with radium will be facilitated, and that 
the possibility of fraud in the sale of expensive ra- 
dium preparations will be eliminated. The council 
proposes to lend the sub-standards to any competent 
person desiring to measure the amount of radium in 
his possession, or to arrange for authoritative tests 
to be made- 
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THE BURSTING OF A WATER TANK AND ITS 
EFFECT. 

Two water tanks, each of one million gallons capac- 
ity, recently burst at Parkersburg, W. Va., within 
twenty seconds to one minute of each other, accord- 
ing to different observers. The tanks were about 
eleven feet apart, and it is probable that the bursting 
of the second was caused by the flying parts of the 
first. Although the two tanks held but two million 
gallons, nearly half the sidewalks of the 
town were flooded over an area of one-half 
mile wide and three-quarters of a mile long, 
the water between curbings reaching a 
depth of twelve to fourteen inches. 
. The tanks were sixty-five feet in diameter 
and forty feet in height, and were erected 
twenty-four years ago. The bottoms were 
made of %-inch plates, laid on a bed of 
mortar with a course of stone masonry 
about 2 feet wide around the circumference. 
The walls of the tanks were composed of 
ten course plates, each 4 feet wide and vary- 
ing in thickness from % inch at the bottom 
of the tank to 3/16 inch at the top. An ex- 
amination made after the accident seems 
to prove that the walls of both tanks parted 
in nearly straight lines, perpendicular to 
their bottoms, and at points beginning a 
few feet from the base and extending more 
than half way to the top. 

Of the effect of the bursting of the tanks 
and the rush of water, some idea may be 
gathered from the accompanying illustra- 
tions. A 45-foot iron ladder, which had been 
fastened to the side of one tank, was 
wrapped around the trunk of a tree. One 
of our pictures shows a wrecked house, 
which was actually occupied at the time of the acci 
dent. The collapsed tanks themselves after the acci 
dent looked very much like deflated balloons. 



Antimony. Borchers electrolyzes a solution of anti- 
mony in sodium sulphide, using anodes of lead. 
Siemens and Halske employ a solution of antimony 
sulphide in an alkaline sulphide. Gin, Izart and 
Thomas electrolyze the sulphoantimonite of sodium. 
Betts extracts antimony from residues of copper, re- 
fining by solution in hydrofluoric acid. 

Bismuth. In Becker's process a solution of bismuth 
or its compounds in ferric sulphate or ferric chloride 




General Processes and Present Condition of 
Electrometallurgy. 

The advantages presented by the employment of 
electrical methods of metallurgy have caused the pro- 
duction in recent years of many special metals and 
alloys by electrical methods and. have suggested the 
application of electricity to the commoner metals. 
Some of the principal processes now or soon to be in 
use are the following: 



.Forty-five-foot iron ladder wrapped around tree by the 
rush of water. 

is subjected to electrolysis. 

Vanadium. In 1893 Moissan obtained by the elec- 
tric furnace ferro-vanadium containing 4 or 5 per cent 
carbon. Girod produces ferro-vanadium containing 25 
or 1 50 per cent vanadium and 1 to 3 per cent carbon. 

Beckett treats vanadium trioxide with silicon and 
carbon in the electric furnace. Gin electrolyzes fer- 
rous fluoride dissolved in fused calcium fluoride, em- 
ploying as an anode a mixture of carbon and vanad- 
ium trioxide. The cathode is a bath of iron. Ferro- 
vanadium is manufactured by Beckett at Niagara Falls 
and by four European companies. 

Tantalum. Almost all the tantalum produced is 



manufactured by Siemens & Halske in Berlin. Girod 
has made a little ferro-tantalum by reducing tantalite 
in the electric furnace. 

Carborundum, or Carbide of Silicon. The factory at 
Niagara Falls employs ten furnaces of 1,000 horse- 
power, with an electromotive force between 100 and 
260 volts, and produces annually 1,500 tons of car- 
borundum. A few tons are made annually in Savoy 
and there , is a third factory in Bohemia. For 
the purpose of supplying the European mar- 
ket a large factory is being constructed in 
Germany, where the Acheson patent has 
beeh annulled. 

Titanium is produced in the form of ferro- 
titanium and also In small quantities as 
carbide, sillcide, and boride of titanium, 
which are extremely hard substances em- 
ployed as abrasives and in cutting precious 
stones. 

Sodium. The total production of electro- 
lytic sodium is 1,200 tons in America and 
200 tons In Europe annually. Various pro- 
cesses are employed in numerous factories. 
Calcium. About 100 tons are annually 
produced. 

Magnesium is made almost exclusively in 
one establishment near Bremen. The pro- 
duction does not exceed 300 tons per year 1 . 

Zine. Many attempts- have been made to 

produce zinc both in the wet and dry way 

by electrical methods. The most interesting 

of the wet processes is that of Houpfner, 

which produces zinc 99.9 per cent pure and 

is in operation at Wilmington near Chester. 

At present only two factories are using 

the dry processes, the Canada Zinc Company 

of Vancouver and a factory in Europe. The 

electfo-metallurgy of zinc appears destined to have a 

grand future. 

Aluminium. Numerous processes have been devised. 
The price of the metal has been greatly decreased and 
the market is likely to become glutted if new uses are 
not found. In France 140,000 horse-power will soon 
be employed in the manufacture of aluminium, the an- 
nual production' being 20,000 tons. The Swiss factories 
have a capacity of 1,000 tons per year, and this will 
soon be increased to 6,000 tons. Aluminium is also 
produced in constantly increasing quantities in Eng 
land, Germany, Austria, Italy, and the United States. 
The European annual production will soon amount to 




Side of one of the tanks which was found over 100 feet from its foundation. 



Remnants of the Lutheran church of Parkersburg after the accident. 





These two houses were carried one block away from their foundations. Two of the occupants perished j 

five escaped. 

THE BURSTING OF A WATER TANK AND ITS EFFECT. 



Lutheran church carried one block. Organ parts 
were found five blocks away. 
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30,000 tons, to which America will be able to add 15,000 
tons. In 1909 the capital invested in this industry 
will certainly exceed $30,000,000. The price of the 
metal has fallen below 18 cents per pound. 

« in * ■ 

A NOVEL FRENCH AEROPLANE. 

The peculiar aeroplane illustrated on this page is 
that of M. Givaudan. It has recently been constructed 
at Vermorel. It is of the multicellular type, and con- 
sists of two concentric drums mounted near the ends 
of a body framework that passes through the center 
of each, and carries at its forward end a tractor 
screw. These drums are united by small planes spaced 
uniformly apart, thus forming a cellular structure. 
The front cell thus formed is movable in every direc- 
tion, while the rear one is stationary. The carrying 
surfaces of this machine are so formed, that the ma- 
chine will have the same amount of supporting surface 
whatever its lateral inclination may be, so that when 
it tips to one side in making a turn, or from any other 
cause, the weight carried per square foot of surface 
remains the same; while, on the other hand, the center 
of gravity being situated below the center of pressure, 
the machine will return automatically to its normal 
position and be in equilibrium. The two cells are 
placed sufficiently far enough apart, so that the front 
one will not interfere seriously with the one at the 
rear. There are no rudders, the movement of the 
front cell both sideways and up and down being used 
in place of these to direct the machine both laterally 
and in a vertical plane. 

The radiating planes of the drums act as carrying 
and stabilizing surfaces. Only the projecting surface 
of these radiating planes is counted upon as useful 
carrying surface. Within both the front and rear 1 
drums there is a horizontal cross shaft supported upon 
the main frame. The front cell rests on the main 
frame by a bearing, which makes it possible for this 
cell to oscillate about a vertical axis, while the hori- 
zontal shaft just mentioned can oscillate upon a hori- 
zontal axis. 
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already been given their first trials. At the present 
time there are completed or under construction upon 
the society's grounds, a monoplane, fouf biplanes, and 
one triplane, as well as a new helicopter. 

One of the novel machines now completed, and which 
has already undergone several tests, is the triplane of 
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the propellers will draw the air back below the middle 
plane, and thus tend to check or neutralize the inter- 
ference of the lower plane. The two propellers, which 
are driven in opposite directions by chains from the 
motor, are 8 feet in diameter, with an 11-foot pitch. 
They are made of wood and have- quite narrow blades, 




The Givaudan circular aeroplane— a new French machine of novel design. 



Morris Bokor. This machine is shown in one of our 
illustrations. Its three planes have a spread of 26 
feet and a width of 6% feet, making a total surface of 
507 square feet. A 14 x 2%, foot horizontal rudder has 
70 square feet additional supporting surface, while the 
tail, consisting of two pairs of surfaces at a sharp 
dihedral angle, is 14 feet long and has 72 square feet. 
The total weight of the machine, with water, oil, and 
gasoline, and with Mr. Bokor on board is 1,181 pounds, 




Front view of the Kimball biplane. 

The notable features of this machine are the multiple propellers and rudders between the planes at the rear of the wing tips. 



Inclination of the front cell in a vertical direction 
varies the angle of incidence, and causes the machine 
to rise or descend; it thus takes the place of the hori- 
zontal rudder. Inclination of the cell in the horizontal 
direction fulfills the r61e of the vertical rudder. This 
double movement of the cell is obtained by means of a 
rod connecting two levers of sufficient length to make 
the operation of the cell possible without too great 
fatigue. The levers have a band-brake arrangement to 
hold the cell in the position in which it is set. 

The machine rests on four wheels, the front pair of 
which can be turned in order to steer the machine. 
The wheels are fitted with suitable springs to absorb 
the shock when landing. The propeller is 2.4 meters 
(7.87 feet) in diameter, and is driven from the motor 
through reduction gears. The motor is a special eight- 
cylinder V engine of the air-cooled type. The bore 
and stroke are 90 and 120 millimeters (3.6 and 4.8 
inches) respectively. The motor develops 40 horse- 
power and weighs 80 kilogrammes (176 pounds) in- 
cluding the fly-wheel, two carbureters, and magneto. 
All the valves are mechanically operated from a single 
camshaft. This motor, notwithstanding 'its light 
weight and the fact that it is air-cooled, has been run 
several hours consecutively. M. Givaudan is one of 
the first men to construct a motor of the V type and 
place it upon the market. 

This new aeroplane is very interesting, but it is 
doubtful whether a freakish machine of this kind can 
be made to operate satisfactorily. If any successful 
trials are made, we shall be glad to apprise our readers 
of the fact. 



so that the usual ratio of weight to supporting surface 
— 2 pounds to the square foot — is closely adhered to. 
The upper and lower planes are 6 and 5 feet a"bove 
and below the middle plane respectively. The inven- 
tor's theory as to why less space between the lower 
and middle planes can be used than is required be- 
tween the middle and upper one is that the draft of 



covered partly with cloth. The propellers make one 
revolution to 3%i of the motor. They gave 248 pounds 
thrust at 500 R. P. M. with the machine held station- 
ary. The motor used is a four-cylinder, 4 x 4-ineh, A 
and B four-cycle automobile motor. The inventor 
claims 38 horse-power for it at 1,800 R. P. M., but this 
figure is probably somewhat high. The motor alone 
weighs 310 pounds, but with all accessories including 
a 15-pound magneto, a 30-pound Livingston radiator, 
30 pounds of water, and 34 pounds of fuel and fuel 
tank, the weight is 419 pounds. 

The main feature of the Bokor aeroplane is the use 
of a pendulum seat for the aviator, which is connected 
by cables to the ends of the lower plane at the rear. 
The outer rear parts of this plane are supported upon 
flexible trusses running along it, and which are in 
turn carried upon hinged rods extending back from 
the vertical uprights at the ends of the planes. 

When the machine tips to one side or the other the 
aviator's seat remains horizontal and exerts a pull 
upon the flexible rear 1 edges of the lower plane, thus 
giving it the proper inclination to cause the machine 
to right itself again. Another feature of this aeroplane 
is the tail, consisting of two large tetrahedral-like cells, 
which should aid in giving the machine stability. 
Since the photograph reproduced herewith was taken, 
the inventor has mounted his aeroplane upon skids. 
In starting, the whole machine is placed upon a four- 
wheeled chassis, to enable it to run along upon the 
ground. This chassis is left behind when the machine 
rises. In all probability, however, a larger engine will 
have to be installed before the triplane can be made 
to soar: 

The other American aeroplane which we illustrate is 
that of Mr. Wilbur M. Kimball, the secretary of the 
Aeronautic Society. Mr. Kimball, it will be remem- 
bered, last fall built a helicopter consisting of a large 
number of small propellers. In constructing his bi- 
(Gontinued on page 431.) 



SOKE NEW AMERICAN AEROPLANES. 
Recent activity by members of the Aeronautic So- 
ciety has resulted in the production of several new 
aeroplanes at Morris Park, one or two of which have 




Three-quarter rear view of the Bokor triplane. 

The double V -shaped tall and twinging aviator's seat (which warps the lower plane) are this machines main features, 
SEW FRENCH AND AMERICAN AEROPLANES. 
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The Progress of the metallic Filament lamp. 

BY HERBERT T. WADE. 

The recent development of high-efficiency electric 
incandescent lamps and their manufacture on a large 
scale has had an important bearing on electric light- 
ing and on illumination problems generally, for the 
simple reason that these new lamps enable three 
times as much light to be obtained with the same 
amount of current. The practical result is that they 
seem destined to supersede both the open and inclosed 
arc for interior lighting as well as for certain forms 
of street lighting, while the quality of the light, on 
account of its close resemblance to daylight, makes 
these lamps most useful and valuable where color 
considerations are important, as in matching shades. 
The superiority and economy of these recent lamps 
can best be understood by comparison with the older 
types. Of these the carbon filament incandescent 
lamp has been used generally for a quarter of a cen- 
tury with but few improvements in its efficiency or 
economy, notwithstanding the fact, that apparatus and 
methods for its manufacture have been so perfected 
that the cost has been enormously reduced; so that 
to-day, aside from first cost, the carbon filament lamp 
is undeniably an expensive form of illumination. The 
efficiency of such a lamp ranges from 3.5 to 3.1 watts 
per candle, the practice being to rate these lamps 
according to the number of watts required, to produce 
illumination equal to one candle-power. Now the watt 
or unit of power is the power produced by an electric 
current of one ampere per second under a pressure 
or difference of potential of one volt, and the kilowatt, 
or 1,000 watts, in the form of a kilowatt-hour is the 
usual basis for the sale of current. For example, on 
a 110-volt direct current circuit a 16-candle-power lamp 
requires approximately 0.5 ampere, so that the power 
consumed by the lamp is 55 watts or 3.4 watts per 
candle. 

Now the light emitted by an incandescent body de- 
pends upon its temperature, and this of course in the 
case of a lamp filament depends upon the current, 
so that to make it glow more brightly the voltage 
must be increased. But carbon, unlike the metals, 
has a negative temperature coefficient and its resist- 
ance decreases as its temperature rises, and a greater 
current flows through the lamp with a correspond- 
ingly increased expense for power consumed. Fur- 
thermore, above a certain temperature the carbon 
filament begins rapidly to disintegrate and to become 
volatilized. The reasons underlying the lack of effi- 
ciency of the ordinary carbon filament have long been 
realized, but it has been only in the last five years 
that satisfactory progress has been made toward secur- 
ing materials of sufficient resistance and strength to 
supplant it. First came the metallized filament where 
the carbon loop, after it had been formed, was sub- 
jected to the heat of the electric furnace and was 
made much more refractory and durable, its resist- 
ance being increased so that it could withstand a much 
higher temperature. In this way there was evolved 
a lamp which was rated at 2.5 watts per candle, and 
a regular type of lamp was put on the market, which, 
consuming 50 watts, could work at from 90 to 130 
volts, and furnish 19 to 20 candle-power of illumina- 
tion. In this lamp there was a saving of 20 per cent 
in current over an ordinary carbon filament lamp of 
the same candle-power. Then came the tantalum 
lamp with an efficiency of 2 watts per candle, where 
a long wire of tantalum was supported within an ex- 
hausted globe, and when incandescent diffused a bril- 
liant and white light. 

But this was by no means the end, for the tungsten 
lamp was produced with an efficiency of 1% watts 
per candle by using a filament of this highly refrac- 
tory metal whose melting point is about 3,050 deg. C. 
Here is a ! amp that gives three times the illumina- 
tion for the same amount of current consumed as the 
ordinary carbon filament lamp, and while better re- 
sults are promised for various experimental lamps, 
this to-day represents the maximum efficiency for 
commercial incandescent lamps. Now these high effi- 
ciency metallic filament lamps, being made of mate- 
rials more difficult to obtain and work, naturally 
command higher prices than the ordinary carbon fila- 
ment lamps where cellulose from cotton is trans- 
formed into carbon. But their efficiency is so great 
that they pay for themselves in a comparatively short 
time, and accordingly have been installed in the new 
large office buildings in New York city. Furthermore, 
since they are made in large sizes they are able to 
supplant the arc lamp with a gain in economy as 
well as in producing a light of much more pleasing 
quality without flickering or noise, atfcd without the 
dirt and inconvenience incidental to trimming. As 
a result, in stores, large auditoriums and public places, 
as well as in residences, hotels, and theaters, they 
can be used advantageously. 

So much in successful illumination depends upon 
the proper placing as well as selection of the lamps 
in accordance with the principles of the modern sci- 
ence of illuminating engineering, that in planning 
new installations of these high-efficiency lamps par- 



ticular attention is being paid to their proper arrange- 
ment and the use of suitable reflectors and shades. 
The results already achieved seem to indicate that 
substantial progress has been made in raising the 
standard of illumination, and make of interest a few 
of the fundamental considerations. In illuminating 
engineering the basis is the candle-power or light 
emitted by a standard candle prepared according to 
specifications and burning in a specified way. In 
speaking ordinarily of candle-power in the case of an 
incandescent lamp is meant the mean horizontal can- 
dle-power or intensity of light emitted at right angles 
to its axis when the lamp is vertical. This, of course, 
is different from the intensity measured in some 
other direction, as under the tip or around the socket, 
where naturally little or no light is emitted. Now 
for each lamp a diagram showing the spherical dis- 
tribution of candle-power is computed and then vari- 
ous forms of reflectors and shades are added and their 
effects ascertained, as it is desirable to intercept and 
reflect most, if not all, of the ligh* sent out by the 
lamp above the- horizontal plane and bring it down 
to tables or elsewhere below, where it will be of ser- 
vice. In this way, by using a reflector of proper 
shape instead of having light pass up and be re- 
flected from ceiling and walls, it can be evenly dis- 
tributed below the lamp so that there will be an in- 
crease in intensity even over the mean horizontal 
candle-power by which the lamp is rated. 

Uniformity of illumination is the chief end of suc- 
cessful lighting, and if the engineer knows the inten- 
sity and distribution of a given unit of lamp and re- 
flector he can calculate the number required and their 
distribution to afford any desired degree of illumina- 
tion to the apartment. The standard for measuring 
the intensity of illumination on a surface is the foot 
candle and is the amount of illumination supplied by 
a standard candle at a distance of one foot. As the 
intensity of light varies inversely as the square of 
the distance, a 16-candle-power lamp at a distance of 
4 feet from a surface would give one foot candle 
or one-sixteenth the illumination that it would afford 
at a distance of 1 foot, where the intensity would be 
16 foot-candles. The number of foot-candles required 
depends upon the purpose for which the room is to 
be used. For a passage hall or a reception room 
needing only a fair amount of illumination % foot- 
candle will suffice, but for reading at least one foot- 
candle, and better two, are required; while for store 
lighting, where articles must be examined in a strong 
light and as much illumination as possible is desir- 
able, four or more foot-candles can be used. The de- 
gree of intensity must be considered with reference to 
some working plane at a distance above the floor de- 
pending of course upon the purpose of the room. Thus, 
for a store the level of the counters could be taken 
for this purpose, while for. an office the height of the 
desks would serve. In all illumination the lamps 
must always be kept out of the line of direct vision, 
as not only is the glare unpleasant, but the observer's 
attention is directed to the lamps themselves, and 
this while always unpleasant is a fatal defect in show- 
window illumination, where the object is to concen- 
trate the attention of a future purchaser on the goods 
exhibited, and show them as effectively as possible. 
The most satisfactory arrangement of lights for 
■ almost any size of room is to group them symmet- 
rically at or near the ceiling, and by knowing the 
foot-candles per square foot of area a given lamp will 
give, select and so place the units that the distribu- 
tion will be uniform. This can be tested by taking a 
series of stations at various points in the working 
plane, and then computing the intensity of illumina- 
tion in foot-candles at each of these stations. For 
each style and size of lamp together with its systems 
of reflectors and shades the manufacturers prepare 
tables showing the value of its illumination in foot- 
candles when placed at different heights above the 
working plane, not only directly beneath the lamp, 
but at various distances from a point directly beneath. 
In this way can be found the number of foot-candles 
that each lamp produces at a single station, and then 
taking the sum of these effects, the total illumination 
at that point is obtained. As these stations should 
be well distributed about a room, a good idea of the 
distribution of the illumination is afforded, and it 
can be ascertained whether the uniformity and inten- 
sity meet the requirements. Reflection from wall and 
ceiling also plays its part in illumination considera- 
tions, but this differs greatly with their color and 
material, so that the general effect is to increase the 
available light in the lower part of the room and 
more evenly to diffuse it. So much depends upon the 
successful .treatment of illumination problems, that 
the manufacturers of the new high-efficiency electric 
lamps and the lighting companies are anxious that 
they should be used as effectively as possible in order 
that their many advantages over the arc and older 
incandescent lamps may be as thoroughly demon- 
strated as their economy. If proper attention is 
given to the placing of the lamps and the installa- 
tion of the best units, much better illumination can 



be secured under all conditions with a considerable 
economy. 



The Tachypod. 

The tachypod is a new instrument of locomotion in- 
vented by Petrini, a tutor in the University of Upsala, 
Sweden. It is a sort of roller skate, with two large 
wheels resembling those of a bicycle. The wheels 
are attached to the lower ends of two arms which are 
movable about the joint which connects their upper 
ends, so that the arms can open and shut like the 
blades of a pair of shears. Above the joint is a plate 
or shoe on which the foot of the operator rests and 
which is fastened to the ankle by a brace. When the 
weight of the body is allowed to press on the shoe 
the wheels and the arms separate and unwind a wire 
cable which is wound on a reel carried by the axle 
of the rear wheel and fastened by one end to the axle 
of the front wheel. When the pressure is removed, 
by shifting the weight of the body to the other foot, 
the wheels are brought together and the cable is 
wound up by a spring. The reel is so mounted on the 
axle that it runs loose when the cable is wound up, . 
but engages with a pawl and turns the axle when 
the cable is unwound; that is, when the wheels are 
forced asunder by the weight of the body. Hence the 
rear wheel acts as a driving wheel, the source of en- 
ergy being the weight of the body; and as the weight 
is shifted alternately to the right and the left foot, in 
the ordinary motion of walking, one or the other 
driver is continually in operation and the wearer is 
impelled forward with considerable and nearly uni- 
form velocity. The inventor has attained a speed 
about equal to that of a good bicyclist. 



Effect of Sunlight on Wireless Signals. 

In 1902 Marconi found the radius of action of a wire- 
less sending station to be three times greater at. night 
than in daylight and attributed this difference to the 
action of sunlight in dissipating the negative charge 
of the sending antenna. A different explanation was 
given by J. E. Taylor. The experiments of J. J. 
Thomson proved that electric waves are strongly ab- 
sorbed in traversing space containing free electrons. 
The sun continually emits electrons which ionize the 
air exposed to sunlight. Hence the difference in the 
effective radius, by day and night, would appear to be 
due to the greater absorption of the waves by day, re- 
sulting from the increased ionization of the air be- 
tween the two stations. Recent experiments by Mosler 
prove that the emission is not affected by sunlight and 
that absorption, increasing with the distance, must 
take place between the two stations. Zenneck has 
shown,' however, that ionization, and consequently ab- 
sorption, are very small in the lowest stratum of the 
atmosphere. Hence it appears plausible to assume 
that electric waves passing between distant stations 
traverse atmospheric strata of considerable height. 
This assumption is supported by the recently pub- 
lished theoretical conclusions of Zenneck, according 
to which electric waves are chiefly radiated, not par- 
allel to the earth's surface, but obliquely upward. 
Hehce the greater part of the path of the waves pass- 
ing between two very distant stations must traverse 
high atmospheric strata which are strongly ionized by 
solar radiation. 



The Current Supplement. 

The opening article of the current Supplement, No. 
1744, discusses the Davidson "Gyropter" flying ma- 
chine, which is a form of helicopter. Prof. Carl C. 
Thomas writes on Some Recent Advances in Mechan- 
ical Engineering, and points out the progress which 
has been made in prime movers, such as gas engines 
and steam engines, with particular reference to blast- 
furnace gas. W. R. Beattie's excellent monograph on 
the Repair of Farm Equipment is concluded. H. Quen- 
tin writes on the "Omnicolor" Plate for Color Photog- 
raphy. The Production of Sulphate of Ammonia from 
Peat is described in detail by the English correspon- 
dent of the Scientific American. A person attacked 
by diseases of microbial origin becomes immune to 
that disease for a longer or shorter period, and often 
for life. Why? The answer will be found in an 
article entitled "The Mechanism of Immunity." J. G. 
Gore, the well-known astronomer, contributes an arti- 
cle on Some Astronomical Curiosities. The Electro- 
lytic Preparation of Lead Compounds is discussed by 
Carl Duvivier. The usual engineering notes, science 
notes, and trade notes will also be found in the Sup- 
plement. 



Petraliter is an explosive invented by Sojberg in 
Stockholm. The composition is as follows: 60 parts 
nitrocetyl (from spermaceti), 60 parts nitroceryl 
(from Chinese wax), 60 parts nitroglycerine (these 
three substances in variable proportions to each other 
according to the effect the explosive is desired to pro- 
duce), 16 parts potassium (sodium or ammonium) 
nitrate, 1 part palmatinate of cetyl (purified sperma- 
ceti), 1 part carbonate of lime, 6 parts nitrocellulose, 
16 parts prepared wood charcoal. 
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SIGNALING TO MAKS. 
To the Editor of the Scientific American: 

Among the suggestions that are being made as to 
the proper method that should be used in the attempt 
to signal the Martians, there seems to be a wide dif- 
ference of opinion upon a point which really admits of 
no debate. For instance, in your last number (May 
15th) you tell of a "practical heliograph man," who 
comes forward with the astounding statement (which 
was said to be "overlooked") that a mirror two inches 
Square will reflect just as much light as one ten. feet 
square. Comment upon the importance of this dis- 
covery would be superfluous. We may rest assured 
that Frof. Pickering is not mistaken in what he says 
are the optical fequirements of the experiment. The 
"practical heliograph man" seems to have confused the 
function of the mirror with that of the eye. A mirror 
simply reflects waves of light, the large mirror re- 
ceives and reflects more light than the small one, a 
fact which admits of no debate; therefore, a mirror ten 
feet square is the same as three thousand and six hun- 
dred each two inches square. 

However, all of the schemes suggested which involve 
the use of surfaces which reflect or absorb sunlight 
seem rathef lame in view of the fact that the only time 
when they can be effectively used is when Mars is five 
times farther away than when nearest. Also, if a per- 
fect reflector is used, it could only make a spot about 
three times as bright as the atmosphere, and perhaps 
not much brighter than the brightest clouds appear to 
an extra-terrestrial observer. Or, on the other hand, 
if a surface were used which would absorb all of the 
light which filters through the atmosphere, it would 
be seen through a medium (the atmosphere) which 
reflects about one-third of the total light that it re- 
ceives, so the contrast would not be very great. 

If a huge battery of powerful electric searchlights 
were directed toward Mars next September, and 
"winked" or turned on at critical moments, moments 
which rational minds could not fail to see the signifi- 
cance of, we might reasonably expect a response if we 
are ever to receive any at all. What is meant by criti- 
cal moments are moments at which something of 
astronomical importance is happening, such as the 
conjunctions of the satellites of Mars with the sun, or 
their conjunctions with each other, or their moment 
of quadrature, or opposition, or similar moments in 
the motion of our satellite. If such signals were per- 
ceived, they would be responded to at similar moments, 
which would establish instantly the existence and in- 
telligence of the inhabitants. 

The "canals" of Mars may be "artificial," and yet 
not more so than the achievements of those creatures 
which we are accustomed to regard as belonging to a 
comparatively low order in the scale of being. It is 
quite within the range of the apparent fortuitous 
course of nature, that the type of life which has 
reached the zenith of development and become, morally 
and physically, the dominating factor upon our little 
neighbor, is closely allied, intellectually at least, to. the 
creatures that manufacture in our fields and forests 
structures that are marvels of geometrical ingenuity. 
May not this type of consciousness, which we are 
pleased to classify as Instinct, be responsible for what 
is observed upon Mars? Wilfbid Gbiffin. 

Pittsfield, Mass. 



THE SPEED OF THE " MATJEETANIA." 
To the Editor of the Scientific American : 

In your Engineering Notes of April 3rd you say: 
"It begins to look as though the predictions of her 
captain that the 'Mauretania' will shortly cross the 
Atlantic at an average speed of 26 knots will be ful- 
filled." 

How persistently these old traditions cling! Is it 
in order to speculate upon the day when the man in 
charge will be the man whose ingenuity has brought 
these floating engineering triumphs to their present 
state of perfection? At present the master is one 
whose advice is hardly sought, from the designing, 
from the laying of the keel, to the painting of the 
loadline. Seamanship is no longer the predominating 
qualification, but instead, a keen mechanical percep- 
tion of the possibilities of steel and iron. The eyes of 
the world are centered, not upon the course the vessel 
takes, but upon the superb mass of machinery that 
drives her upon this course; and yet the captain is 
the proud possessor of the gold watch and testimonial 
presented for a record passage. 

In these modern marine conveyances the engineering 
element is everywhere in evidence, from the propelling 
power to the compass that guides them on their way, 
and to the pantry heaters that warm the coffee. 

Decades ago the tiller was reversed, but still the 
master orders "starboard" when he wants port, and 
"port" when he wants starboard. 

Again the old tradition remains. 

Victoria, B. C, Canada. John W. E. Lakeb. 

[The contract for the "Mauretania" called for a sea 
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speed of 24^ knots and. a trial speed of 25^4 knots. 
For nine consecutive trips the ship has averaged over 
25 knots. Her captain would be the last to take 
the entire credit to himself for this high speed. A 
record passage is the result of many favorable circum- 
stances. First, there must be a properly-designed ship 
with ample power in her engine room. Given this, 
and the question of her time of passage is one of en- 
gine room and navigating bridge efficiency, and of 
favorable wind and weather. — Ed.] 

Eiffel's Experiments on Air Resistance. 

Many experiments on the resistance opposed by the 
atmosphere to moving bodies have been made since 
Newton enunciated the f ormula R = E 8 V for sur- 
faces normal to the direction of motion. In this for- 
mula R denotes the resistance, 8 the area, and 7 the 
velocity. E is a coefficient which should be constant 
if the formula were rigorously correct but which has 
been found to vary greatly with the form and dimen- 
sions of the body. It varies also with the velocity, 
except for velocities less than 20 meters (65 feet) per 
second, for which it is sensibly constant. The resist- 
ance at velocities between 20 and 40 meters per second 
(45 and 90 miles per hour) is especially interesting 
because these are the velocities of swift vehicles, both 
terrestrial and aerial, and of destructive winds. The 
discrepancies between the measurements hitherto made 
are due to the complexity of the problem and the neg- 
lect of various elements, notably the separate effects 
of air filaments which differ at different points of the 
surface. Another source of error is the cyclonic mo- 
tion of the air developed when great velocities are 
produced by means of a revolving aerodrome. These 
considerations explain why the values of E deduced 
from experiments vary from 0.07 to 0.12 (on the metric 
system), the highest values corresponding to the great- 
est areas and velocities. 

Eiffel has endeavored to eliminate these errors in 
his experiments on the free fall of a long, heavy body 
which was constrained to remain vertical and to op- 
pose to the air a level surface of ! simple form. The 
height of fall was about 312 feet and the body was 
guided by a vertical wire cable threaded lengthwise 
through the body. The pressure surface was attached 
to the falling body by springs, the compression of 
which was recorded on a blackened cylinder. The re- 
sults were reduced to a barometric height of 30 inches 
and a temperature of 59 deg. F. For velocities be- 
tween 18 and 40 meters per second the resistance of 
the air was found very approximately proportional to 
the square of the velocity, the exponent of V, how- 
ever, appearing to increase slightly with the velocity, 
passing through the value 2 at the velocity of 33 
meters (109 feet) per second. The coefficient E, after 
reduction to mean atmospheric pressure and tempera- 
ture, was always between 0.07 and 0.08. 
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The Scientific American and a Certain Religions 
Picture. 

A religious canvas has been exhibited throughout 
the country which is of so miraculous a character 
that, according to its owners, it completely baffled "a 
commission of scientists and chemists appointed by 
the Scientific American of New York, and the govern- 
ment chemists of Washington, D. C," to quote the 
Los Angeles Express. The Editor of the Scientific 
Amebican never saw the picture in question, nor did 
the Scientific Amebican ever appoint a commission to 
examine it. 

The picture is religious in subject. In it Christ 
plays a prominent part. According to the printed 
matter circulated by the exhibitors, "The figure of 
Christ appears as if walking in the pale moonlight. 
Above and behind the figure is a dark cross." 
There is nothing mysterious about the picture. It has 
undoubtedly been painted with luminous paints. 

We have received so many letters of inquiry from 
subscribers who state that the Scientific Amebican is 
made to appear as having indorsed this picture, that 
we take this opportunity of denying any of the state- 
ments attributed to us. 



Prof. David Todd's Flan of Receiving Martian 
Messages. 

Prof. David Todd of Amherst College has given out 
reports of his proposed attempt to rise above the earth 
atmosphere for a distance of ten miles or more, and 
equipped with sensitive receivers to catch Hertzian 
wave signals which may possibly be sent forth from 
Mars. Naturally, Prof. Todd is compelled to pro- 
vide some means of sustaining himself and his com- 
panion, Mr. Leo Stevens, in the extremely tenuous at- 
mosphere of the upper regions. According to his plan, 
two cylindrical tanks will be carried up, each about 
four feet high and from two to three feet in diam- 
eter, and capable of holding a single person. The 
cylinders will be entered by a manhole at the top, 
fitted from the inside with a screw cover. The bot- 
tom of each cylinder will be of clear thick glass. 
Three or four windows will be provided around the 
sides. Within the tank will be a small rotary air 



pump for supplying oxygen from the outside, to take 
the place Of that which has been depleted. 

The plan seems to us fraught with much danger 
and uncertainty. Assuming that signals are actually 
received, how is it possible for anyone to be certain 
that they are really sent by our planetary neighbor? 
All told, there are about 2,000 wireless stations scat- 
tered over the earth, each radiating electrical energy 
into space. Is it not conceivable that Prof. Todd's 
instruments may respond to the impulses sent out 
by one or more of these stations? Even granting that 
these impulses will be the dots and dashes of the 
Morse code, and therefore clearly of terrestrial ori- 
gin, is there any certainty that other apparent sig- 
nals which cannot be so easily traced to their source 
have really emanated from Mars? The atmosphere 
carries a charge of static electricity which probably 
fluctuates in quantity and may excite a receiver. 
Furthermore, why should it be necessary to carry up 
an equipment of tanks? Would not a simple helmet 
fed from an oxygen tank answer? Dr. Berson of the 
Berliner Verein fuer Luftschiffahrt reached an alti- 
tude of 34,000 feet with a simple apparatus of this 
kind. 

Lastly there remains the objection that only- with 
great difficulty have self-recording instruments been 
made light enough to be carried up by ballons-sondes 
inflated with hydrogen gas. Is it likely that a balloon 
of the magnitude planned by Prof. Todd will be able 
to carry aloft two men, the necessary amount of bal- 
last, and two cylindrical tanks, pumps, instruments, 
and other scientific equipment to the height contem- 
plated? 



To Prevent Rabbles In Iron Castings. 

Bubbles in iron castings are caused by evolution of 
carbon monoxide and other gases in the process of 
cooling and solidification. The formation of bubbles, 
which greatly diminish the strength of the casting, 
can be prevented by the addition of certain metals 
and alloys, which absorb oxygen and facilitate the 
elimination of other gases by raising the temperature 
of the molten iron, making it more fluid and producing 
more or less agitation in the mass. Ferro-manganese 
and ferro-silicon, which were first employed for this 
purpose, make the grain of the casting much finer and 
increase its strength by 15 per cent. 

But pure and easily oxidizable metals, such as alumi- 
nium, magnesium, or sodium, are far more effective 
and they do not, like the alloys above mentioned, affect 
the general quality of the casting. Aluminium is es- 
pecially suitable for very hard iron containing little 
silicon. An addition of 1/50 to 1/20 per cent of alumi- 
nium suffices to prevent the formation of bubbles. 
Magnesium has been used for several years in casting 
copper and copper-nickel alloys. It is now being em- 
ployed in iron and steel foundries, in the form of an 
alloy with iron or with aluminium and in the propor- 
tion of 1/20 per cent of the weight of the casting. 
Sodium has not yet been employed in practice. Cal- 
cium not only absorbs oxygen but eliminates dissolved 
hydrogen. It combines with the carbon of the iron to 
form calcium carbide, which is decomposed by the 
hydrogen. Thus the calcium is again set free and the 
hydrogen is converted into acetylene, which rises and 
burns at the surface. Experiments have recently been 
made with ferro-vanadium containing a large propor- 
tion of carbon and consequently unsuitable for the 
manufacture of special steels. 



A Crisis In Swiss Watchmaking. 

An investigation made recently by the Swiss gov- 
ernment shows that the watchmaking industry of 
Switzerland is passing through a severe crisis, which 
affects no less than 70,000 persons*. The workmen who 
have been able to retain their employment have been 
compelled to consent to great reductions in wages. 
Skilled workers, who were receiving from $10 to $15 
a week, are now paid only $6. The chief cause of 
the depression is to be sought in foreign competition, 
as France, Germany, and the United States have suc- 
cessfully undertaken the manufacture of cheap 
watches, in silver, nickel, and steel cases. The Swiss 
manufacturers of chronometers and fine watches do not 
appear to feel the depression as severely as the makers 
of cheap watches. 



Roman letters of various sizes are commonly em- 
ployed by oculists in testing acuteness of vision. Re- 
cent experiments by Guillery show great differences 
in the ease with which the different letters are recog- 
nized by the same person. T is especially difficult 
of recognition, and is apt to be mistaken for Y. By 
a similar optical illusion the angle of L is rounded 
off, making the letter resemble a reversed J. V is 
the easiest of all letters to recognize and O presents 
little difficulty. K is more easily recognized than H, 
which resembles it closely, and both N and Z are 
easily recognized. A is easily guessed at from its 
general form, but is difficult of positive recognition, 
including distinct perception of the horizontal line. 
E and F are among the most difficult of all the letters. 
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AUBOBAS : SOME BECENT THEOBIES. 

It has long been known that the compass needle, 
which usually points northward and is Inclined at an 
angle to the horizon (its dip), is disturbed and oscil- 
lates when an aurora is seen in the sky. This com- 
mon effect led the celebrated Halley in 1714 to hazard 
the conjecture that the aurora is a magnetic phenom- 
enon. The last few years have seen the equipment of 
expeditions to Iceland, Finland, and northern America 
for the principal object of observing the earth's 
magnetic disturbances. There are two theories 
on the subject, one due to Prof. Birkeland of 
Christiania, and the other to Prof. Svante Arr- 
henius of Stockholm. 

It has long been known that violet light rays 
and the invisible rays of the spectrum beyond 
the violet, which can be detected by photography, 
have the property of discharging a negatively 
electrified body. It is suggested by Prof. Birke- 
land that the spots on the sun are caused by 
solar eruptions, or to use a familiar word, vol- 
canoes; and that the sun then emits negatively- 
charged corpuscles similar to tho.se which are 
believed to constitute, partly at least, the cathode 
rays — rays producing those utilized for surgical 
practice in taking photographs of bones. Prof. 
Birkeland supposes that such corpuscles are 
"sucked" into the earth's magnetic poles, giving 
rise to vortices of electric currents in the upper 
regions of the atmosphere. It is indeed known 
that such rays are deviated by a magnet; and 
also that the presence of large solar spots is al- 
ways accompanied by magnetic "storms" on the 
earth and the appearance of frequent and bril- 
liant auroras. 

Arrhenius believes that the corpuscles emitted 
by the sun are not inconceivably minute bodies, 
bi:t that they have an appreciable size; that 
they are, let us say, the thousandth of a milli- 
meter, or one twenty-five-thousandth of an inch, 
in diameter, and that they are expelled from the 
sun by the repulsive action of light. That light 
is thus capable of thrusting particles out into 
space despite the enormous pull of solar gravi- 
tation is now conceded. Profs. Nichols and 
Hull have experimentally proved that light does 
exert pressufe, so that there is nothing incon- 
sistent with Arrhenius's supposition. 

Whether Birkeland or Arrhenius is right, it 
is likely that negatively electrified gaseous mole- 
cules are present in the upper regions of the at- 
mosphere, and it is also likely that these mole- 
cules receive their charge most readily where they are 
most exposed to a vertical sun — that is, at or hear the 
equator. Upper aerial currents, according to Prof. 
James Thomson, would carry these and other molecules 
toward the poles. They would move spirally north- 
ward and southward with an easterly trend. As they 
approach the poles their number per unit area will 
obviously increase; for the terrestrial parallels of lati- 
tude decrease in circumference the hearer they are 
to the poles. It is to be expected that before the actual 
poles are reached, the potential of the upper air should 
increase to such an extent as to 
produce a luminous discharge, in 
the form of a ring or halo, with 
the magnetic poles as their centers. 
It is conceivably this ring which 
we see as an arch in the sky. 

Prof. Paulsen divides auroras 
into two classes. Those of the first 
class are widely extended, quite 
steady, and show no streamers. In 
general, they rise ^slowly toward 
the zenith and do not affect the 
magnetic needle. An aurora of 
this type usually appears in the 
form of an arch, of a number of 
arches. Extended regions of the 
Arctic and Antarctic sky often 
glow with a faint light like trans- 
lucent clouds. Sometimes these 
luminous masses are so near the 
ground that they appear in front 
of hills not more than 1,000 feet 
high. In northern Finland Paulsen 
observed the characteristic line of 
auroras in the spectrum of the 
light emitted by the air between a 
spectroscope and a black cloth a 
few yards distant. 

Auroras of the second class are 
distinguished by characteristic 
streamers or rays, either sharply separated or blend- 
ing at the bottom and presenting the appearance of 
curtains flapping in the wind. The rays are nearly 
parallel with the dipping needle and when seen in 
perspective appear to diverge from the center of a 
radially-striped corona. Auroras of this class are not 
steady, but are traversed by series of luminous waves. 
As they rise from the northern horizon, they deflect 
the needle of the compass to the east, but after pass- 



ing the zenith they cause a westward deviation. Hence, 
Paulsen infers that these streamers are only rays in 
which negative electricity moves downward. Auroras 
of the first class are more akin to phosphofescence, in- 
volving little movement, but the two types often quick- 
ly succeed each other. 

That there is some connection between auroras and 
the sun is indicated by the fact that the radiate auro- 
ras closely follow the eleven-year sun-spot period. The 




Antarctic auroral streamers. 

coronal streamers of an aurora seem to have small 
velocity in years of minimum spot frequency, and very 
high velocity in years of maximum activity. Besides 
the eleven-year period, several others can be traced in 
auroral phenomena. There is an annual periodicity 
which Arrhenius explains by his solar dust theory. 
A period of 26 days see.ms to affect auroras, terrestrial 
magnetism, and thunder storms. It has long been 
ascribed to the sun's rotatipn. A daily period and 
one equal to a tropical month (27.3 days) have also 
been traced, but are difficult of observation. 




Antarctic auroral arc and curtain above, July 5th, 1902, h. 30 m. A. M 

FORMS OF THE AURORA AUSTRALIS. 



When the spectroscope is turned on an aurora, a 
green light is noted. Many other lines have 
been photographed, but this line . is extraordinarily 
intense, and, indeed, can often be seen when there 
is no. visible aurora, by simply directing a pocket 
spectroscope toward the north. When first observed, 
the line was not known to be characteristic of the 
spectrum of any element. In 1898 Sir William Ram- 
say announced the discovery of thfee new ingredients 



of the atmosphere, to which the names neon, krypton, 
and xenon were given. The spectrum of neon is char- 
acterized by many red, orange, and yellow lines, while 
that of xenon shows many green and blue lines. The 
light evolved from tubes containing these gases under 
low pressure when an electric current of high tension 
is passed through them is of a corresponding hue. 
Thus, neon sends out a blended rose or flame-colored 
light; xenon a sky-blue, while the light of krypton is 
naturally white, although seen by some people as 
pale lilac, and by others of a pale green color. 

When the wave lengths of the more important 
lines of krypton were measured, one was found, 
a very brilliant green line, which had a wave 
length of 5,570.5. The green line of the aurora 
to which reference has already been made has a 
wave length of 5.570 units. The identity of the 
two is such that Sir William Ramsay has been 
led to the conclusion that the aurora may be 
pfoduced by electrical discharges in the upper 
atmosphere through a gas in which krypton is 
present in considerable amount. He has calcu- 
lated the maximum height of an aurora on the 
supposition that the krypton line is no longer 
visible when the pressure falls below 0.000035 
millimeter, the pressure observed when in a mix- 
ture of krypton and helium the green light of 
krypton becomes faint and almost invisible. 
From this he concludes that the height of an 
aurora is about 135 kilometers, or 84 miles. 
Prof. Birkeland places the altitude at 100 to 200 
kilometers, or 62.5 to 125 miles. Hence there is 
a fair agreement between Ramsay's and Birke- 
land's estimates, although arrived at by entirely 
different means. 

Whatever may be the cause of the aurora it 
cannot be denied that the phenomenon is the 
most beautiful of the earth's frigid zones. Per- 
haps the most eloquent description of an aurora 
is that which has been penned by Alexander von 
Humboldt, which reads as follows: 

"Low down in the distant horizon, about the 
part of the heavens which is intersected by the 
magnetic meridian (i. e., the point to which the 
compass-needle is directed), the sky, which was 
previously clear, is at once overcast. A dense 
wall or bank of cloud seems to rise higher and 
higher, and it attains an elevation of 8 or 10 
deg. The color of the dark segment passes into 
brown or violet, and stars are visible through the 
smoky stratum, as when a dense smoke darkens 
the sky. A broad, brightly luminous arch, first 
white, then yellow, encircles the dark segment. ... 
The luminous arch remains sometimes for hours to- 
gether, flashing and kindling in ever-varying undula- 
tions before rays and streamers emanate from it and 
shoot up to the zenith. The more intense the discharge 
of the northern light, the more bright is the play of 
colors, through all the varying gradations from violet 
and bluish-white to green and crimson. The magnetic 
columns of flame rise either singly from the luminous 
arch, blended with blaOto rays similar to thick smoke, 
or simultaneously in many opposite points of the hori- 
zon, uniting together to form a 
flickering sea of flame, whose bril- 
liant beauty admits of no adequate 
description, as the luminous waves 
are every moment assuming new 
and varying forms. Round the 
point in the vault of heaven which 
corresponds to the direction of the 
inclination of the needle, the beams 
unite together to form the corona 
— the crown of the northern light — 
which encircles the summit of the 
heavenly canopy with a milder 
radiance and unflickering emana- 
tions of light. It is only in rare in- 
stances that a perfect crown or 
circle is formed; but, on its comple- 
tion, the phenomenon has invaria- 
bly reached its maximum, and the 
radiations become less frequent, 
shorter, and more colorless. The 
crown and the luminous arches 
break up, and the whole vault of 
heaven becomes covered with ir- 
regularly scattered broad, faint, al- 
most ashy gray, luminous, immov- 
able patches, which in their turn 
disappear, leaving nothing but a 
trace of the dark, smoke-like seg- 
ment on the horizon. There often 
remains nothing of the whole spectacle but a white, 
delicate cloud, with feathery edges, or divided at equal 
distances into small roundish groups, like cirro- 
cumuli." 
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Holes for tree planting have been excavated by the 
Long Island Railway by blasting with dynamite. Two 
men can excavate 250 holes per 10-Kour day at a cost 
of about lYa cents per hole. 
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MAKING THE EYE OF SCIENCE. 

BT C. H. CLATJDY. 

Ask a man in the street what a lens is, he will 
prohably answer: "A piece of glass." A lens is, in- 
deed, usually a piece of glass, unless it is made of 
several pieces. So is a 
house several pieces of 
wood, a locomotive many 
pieces of steel, and a 
watch a collection of 
wheels and springs. But 
the house, the locomotive, 
or even the watch does 
not require more exquisite 
care than the making of « 
lens. The mechanical 
error in architectural 
work may be measured in 
fractions of a foot, in 
locomotives in fractions of 
fractions of an inch, in 
watches in fractions of a 
millimeter. In lenses it 
is measurable in microns, 
and a micron is the thou- 
sandth part 0/ the thou- 
sandth part of a meter. 

The lens for microscopes, 
the lens for telescopes, 
the lens for cameras, for 
spectroscopes, for 'scopes 
with all sorts of prefixes, 
each carries its own spe- 
cial standard, highest of 
all in microscopes, in 
cameras, and in telescopes. 
Telescopic lenses, with 
their large size and huge 
cost, are more or less fa- 
miliar to the reading pub- 
lic, but comparatively 
little, is known of the mak- 
ing of the eye of the magic 
tube which shows what 
the human eye cannot see, 
and the eye to that other 
equally magic tool of sci- 
ence, as well as plaything 
of us all, which limns, in 
a fraction of a second, a 
picture more perfect than 
the most expert artist 
could draw in a lifetime. 

The first step in mak- 
ing any kind of lens is 
the procuring of the glass. 
Optical glasses of the 
newer kinds cannot be 
made anywhere and every- 
where. Practically all of 
it is made in Jena, Ger- 
many. To the crown and 
flint glass of the earlier 
opticians, science has add- 
ed a large number of new 
and different kinds which 
have in themselves, with- 
out curvature, many different properties, different re- 
fractive indices, and, extremely important, different 
dispersive abilities. A lens not only refracts or bends 
light rays in a certain degree, depending on both 
curvature of surface and composition of material, but 
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it disperses color, separates the spectrum, or refracts 
different colors of light differently, in a manner de- 
pendent largely on its chemical constitution. 

In making a microscope objective, or a telescopic 
lens, or the lenses for cameras, it is the great aim of 




Elements of a one-twelfth inch microscopic 
objective (enlarged). 



Glasses which are used for. testing an anastigmat 
lens. 




In the picture on the left the flame dances as the lens is revolved and is stationary in the picture to the right. Observe the untrimmed 

edges in one and the trimmed edges in the other picture. 

Hon the elements of an anastigmat are centered. 





Photographs of a test chart made by a good and a 
poor photographic lens. 



Using the test glass on an element of an 
anastigmat lens. 



the optician to eliminate color fringes about the im- 
ages formed, because they interfere seriously with the 
accuracy of observations or the perfection of pictures. 
The proper glass obtained and the curvatures de- 
termined, the next step is grinding. But it should be 
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understood that neither the fine photographic lens, 
Usually termed an "anastigmat," because free (over a 
certain area of image) from the aberration of astig- 
matism and its kindred ills, or the wonderfully tiny 
microscopic objectives, are made of one piece of glass. 

The mathematician who 
calculates the lens puts 
curve against curve, glass 
against glass, refraction 
against refraction, disper- 
sion against dispersion, 
until one corrected ele- 
ment balances the under- 
corrections of another. 
It would be simple enough 
if the making of a lens 
were merely the simple 
grinding of one piece of 
glass on both sides. It is 
the grinding of many 
glasses to form one lens, 
and making them fit both 
conditions and each other, 
that taxes both the man 
and his methods. All 
lenses, both photographic 
and microscopic, are 
ground by hand. The glass 
is cemented to a tool called 
a "block," and pressed 
with an abrasive and wa- 
ter into a revolving metal 
shell of proper 1 curvature. 
The shell revolves,- and the 
block revolves, the grinder 
constantly changing the 
angle of the block, so that 
all parts of the glass are 
ground evenly. Necessa- 
rily, all such lenses are 
ground on the section of a 
sphere. They are ground 
three times — "rough," 
"second," and "fine" grind- 
ings they are called — be- 
fore being polished with 
rouge and time and care 
until the last faint abra- 
sive mark is taken out, 
and nothing but the high 
"black" polish of the per- 
fect lens remains. 

If the glass is to be a 
component of a fine photo- 
graphic lens, it has now 
to undergo an ordeal. Two 
blocks of perfectly homo- 
geneous optical glass have 
been formed to the shape 
of the lens element and 
curve to be teSted. Every 
possible care has been 
taken in the making of 
these test glasses, and op- 
tical, refractive tests, far 
more delicate than, any 
measuring engine test 
could possibly be, have shown them to be as absolutely 
perfect examples of the desired curvatures as science 
and art can make. So that if the element tested ex- 
actly and perfectly fits this test glass, it is, obviously, 
(Continued on page 431.) 





Grinding photographic lenses by hand. 



Boom for testing photographic objectives. 
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EXCAVATIONS AT JERICHO, PALESTINE. 

BY HAROLD J. 8HEPSTONE. 

Few excavations have evoked wider interest among 
the general public than those which have been car- 
ried out on the supposed site of the ancient city of 
Jericho — that city whose walls, according to the Bibli- 
cal story, fell so miraculously before the trumpet 
blasts and shouts of Joshua's army. The excavations 
were carried out during the winters of 1906-7 and 
1907-8 by Dr. Selin, who, although an Austrian, repre- 
sented a German society, the Deutsche Orient Gesell- 
schaft. 

The scene of the excavations is a collection of 
mounds in the vicinity of the village of Ericha, near 
the Dead Sea. The mounds were attacked from five 
different points practically simultaneously. The 
"finds" have been remarkable. It was not long before 
the exterior wall of the lost city was encountered at 
a depth of only 8 feet be- 
low the surface. The ex- 
cavators were astonished 
at the technical excellence 
of the construction. The 
wall consisted of three 
parts. The natural rock 
foundation is overlaid 
with a filling of loam and 
fine gravel, four feet or so 
deep, upon which a slop- 
ing rubble wall, with a 
marked batter, is super- 
imposed to a height of 20 
feet, the breadth being 
from 6% to 8 feet. The 
wall is built of well-laid 
rubble, which becomes 
finer toward the top. Nu- 
merous blocks are partial- 
ly employed for the lower 
part of the wall. 

Every interstice is most 
carefully filled in, so as 
to offer no advantages to 
the implements of de- 
struction of a hostile 
force. Finally, upon this 
imposing foundation the 
fortification wall proper 
rests, built of clay bricks. 
In one place this part of 
the wall reaches to a 
height of 8 feet, but it 
would seem to have been 
considerably higher. The 
whole must have been a 
most striking structure, 
which dominated tne 
whole plain without the 
city and must have been 
visible for miles. 

The only advantage 
which, in point of techni- 
cal perfection, modern 
construction possesses 
ever the walls of Jericho 
is the use of mortar, 
which was unknown to 
these early architects. The 
walls are estimated to 
have extended 900 yards, 
of which 450 yards have 
already been laid bare 
with the aid of 200 work- 
men employed by the So- 
ciety. To the north, the 
fortifications are breached 
by a large heap of rub- 
bish, which would seem 
to indicate that an attack- 
ing army must have pene- 
trated here some time. 



Because these may have been the very ramparts 
that confronted Joshua's hosts, excavations have at- 
tracted not a little interest. Here it must be borne 
in mind that the site of ancient Jericho is almost 
entirely a matter of conjecture, and the name of the 
town — "The City of the Moon" — makes traditional evi- 
dence of little value, because it is more than probable 
that a number of cities were called by the same name. 
If the Bible story is to be accepted, we have here a 
definite announcement that the city was razed, where-" 
as the walls discovered are, it appears, in a Singularly 
good state. It is interesting to learn that the wall 
formed a strong rampart around what was undoubt- 
edly one of the most ancient cities of Palestine. Some 
interesting relics have been found. They include 
lamps, plates, cups, needles, weights, mortars, and 
mills of bronze and stone, some of very rough and 
primitive handwork, and others very finely executed. 




General view of the excavations at Jericho, Palestine. 




The deep excavation on the right discloses the old wall of Joshua's time. This rampart extends around the ruins and has been 
uncovered for some distance. The foothills of the Judean mountains are seen in the distance. 

Unearthing the Biblical city of Jericho. 



In the inner city remains of rows of houses have been 
uncovered. Below the clay floors of some of these 
were found the bodies of children buried in jars. 
Ancient Hebrew inscriptions are found on some of 
the dwellings. 

The interior or inner wall has also been unearthed 
for a considerable distance. This, like the outer wall, 
was crowned by strong corner towers. On the north- 
ern slope of the city, without the walls, numerous 
remains of Canaanite houses were discovered. Some 
of these leaned against the old city wall, and recalled, 
as one writer points out, the "Home of Rahab," in 
which Joshua's spies took refuge. . The partition walls 
of clay were in many cases still standing, and even 
ovens and a drainage canal- were still to be traced. 
The excavators believe that this slope was inhabited 
from the end of 2000 B.C. up to the last few cen- 
turies before Christ. At five different places flights 

of broad stone steps were 
discovered, but the y are 
held to belong to a later 
time when the city lay de- 
serted, and the once in- 
habited higher parts were 
used for gardens and vine- 
yards. 

Jericho was thrice re- 
built. The first city, be- 
lieved to have- been de- 
stroyed in 1451 B. C, 
was replaced by the one 
built by Hiel in 918 B.C., 
in the reign of Ahab; and 
this, having been looted by 
Simon, slave to Herod, 
gave way to the one built 
by Archelaus, son of He- 
rod. The final destruction 
was the work of Vespa- 
sian in 68 A. D. 

There was also discov- 
ered what must have 
been a neighboring vil- 
lage, consisting of some 
fifty dwelling houses. It 
was, however, evidently 
erected about 700 B. C. 
One of these excavated 
houses was particularly 
well . preserved. It con- 
tained a courtyard open to 
the air, with a bench, a 
long room, and a kitchen 
opening on to the yard, 
in which the great water 
tun still stood in its ac- 
customed place. 

Although the excavators 
have been rewarded with 
rich finds there is still 
much work to do, and one 
is glad to note that the 
work is to be resumed dur- 
ing the present spring. It 
is hoped then that Dr. Se- 
lin and his experts will 
be able to determine the 
epochs represented — Ca- 
naanite, Israelite, Jewish. 
During the last quarter 
of a century many inter- 
esting archaeological dis- 
coveries have been made 
in Palestine. Unfortun- 
ately, research in the most 
promising districts, such 
as Jerusalem and Nineveh 
for example, is to a large 
extent impossible, because 
of the buildings upon 
the ancient sites. 




View from the west of the great mound which covers the ancient city of Jericho. 
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TOOLS FOB THE WORKSHOP.- III. 

BY I. G. BATLET. 

(Continued from issue of May 15th.) 

A ROLLER JACK. 

For moving heavy timber and- other uses, a roller 
jack will be found very handy. It is easily con- 
structed, any amateur being able to do the black- 
smithing required. The framework should be made 
of oak or heavy tough wood; the roller of pepperidge 
or sour gum, a wood which will not easily split. The 
bottom face of the framework is in the same plane, 
in other words lies flat on the ground at all points. 

The general dimensions are given for the construe- 
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piece, as shown, so that the trestle will not tilt. 
'Full dimensions for construction are given on the 
various views, and need not be repeated in the text. 
The notches for the logs are shown in larger scale 
views, and are dimensioned in such a manner that 
no trouble need be experienced in cutting them out. 

THE SAW BUCK. 

The saw buck is made from 2% or 3-inch stuff, 30 
inches long, half-jointed, 9 inches from one end, as 
shown, the feet being spread 24 inches out to out. 
Battens, 6 inches by 1 inch, with the top edges bear- 
ing squarely against the legs, secure the latter to- 
gether, 10 inches apart inside measurement. A 3 by 
1-inch strip at the bottom on each side serves as a 
foot rest. 

THE GRINDSTONE. 

The grindstone is generally purchased with frame 
complete as shown. The frame is usually 24 inches 
high by 38 inches in length, out to out of handles, 
which are made of 2% by 1%-inch stuff, shaped at the 
ends to 1% inch diameter by 4 inches long. The legs 
are 1% by 1% inches, spread at the base 33 inches 
one way and 11%' inches at the ends, inside dimen- 
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FLAN AND END VIEWS OF THE BOLLEB JACK. 



CONSTRUCTION OF A TBESTLE. 
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FRAME CONSTRUCTION FOB GBINDSTONES. 

tion on the sketch. The 3%, by 2-inch braces should 
be connected to the side pieces with mortise and 
tenon joints, and secured in place with wooden drift 
pins.. Wrought-iron plates are bolted to the upper face 
of the sides, for the roller axles to wear on. These 
plates should project over the sides a little as shown, 
to take the wear of the washers on the axles. These 
washers are made from staples bent around the axles, 
which are three-quarters of an inch diameter, round 
iron. The axles are round at one end and square at 
the other; the square end being driven into the roller 
with a driving fit. The bearing ends of the axles are 
% inch in diameter. 

TRESTLES, HORSES, OR STOOLS. 

They go by either of these names. Though simple 
enough, and at first thought almost unnecessary to 
refer to, it will be found by observation that few me- 
chanics have a perfectly-built trestle. 

The length should be twice the height. The 3 by 
4 piece should be on edge, and it should bear squarely 
upon the end boards, which in turn should be secured 
to the legs with screws or nails. The legs should 
slant in two directions; their bearing location longi- 
tudinally being in line with the ends of the 3 by i 



THE MITEB BOX AND THE BENCH HOOK. 

sions. The handles are spaced 9 inches apart out- 
side dimensions. A piece of timber 1% inches thick 
by 10 inches deep is bolted to the legs at each end. 
The treadle rod and guides are made of %-inch round 
iron. The stone can be turned by hand or foot power, 
the handle being easily removed. The bearings are 
shown with the dust cap removed, to show the rollers. 
Under the stone is shown, in broken lines, a wooden 
water trough resting upon a 1-inch board, which in 
turn rests upon two strips nailed to the legs. Some 
mechanics object to this manner of wetting the stone, 
claiming that it washes off all the powdered stone 
necessary for the grinding process. Instead they put 
an ordinary tin can, with a small hole punched in the 
bottom, just above the stone, allowing the water to 
drop on the stone instead of washing it. 

MITER BOX. 

Beech, a strong and durable close-grained wood, 
should be used in making a miter box. Make the 
box of 1-inch stuff, planed down to %. The length 
will jjrary according to whether the 60-degree miter 
cuts are used, in addition to the 45-degree and the 
right-angle cuts, in which case the box should be 
about 30 inches in length. 



One of the sides and the bottom afe made of 6-inch 
wide material, the other side being 7 inches wide, so 
that it will project below the bottom of the box 1 
inch, forming a ridge to bear against the work bench 
when sawing. 

The positions of saw cuts should be laid out very 
accurately - in pencil first, and when sawing them 
care taken to keep the saw over the pencil lines in 
the horizontal and vertical lines. The sides should 
be secured to the bottom with screws or nails at 
points each side the saw cuts. It is a very good plan 
to lightly tack a narrow board to the bottom of the 
box, as indicated by the broken line, to protect it 
from the wear of the saw. 

BENCH HOOK. 

A bench hook can be made from a piece of beech 
wood 3 by 2 by 9 inches in length. Cut out as shown 
in dotted lines, and round the ends. The saw cut 
should be vertical and at right angles to the cross 
piece. When one side of the hook is worn, it can be 
turned over, and the other side be used. 

m 1 ■ 1 » 

A SIMPLE METHOD OF MEASURING THE SPEED OF 
PHOTOGRAPHIC SHUTTERS. 

Quite a new principle in methods for measuring the 
speed of a photographic shutter is embodied in an 
apparatus invented by Mr. W. H. Smith of Croydon, 
England, and first shown and described at a meeting 
of the Royal Photographic Society in London re- 
cently. From the drawing it will be seen that the 
method dispenses with elaborate apparatus. Though 
it supplies a record on paper of the time the shutter 
remains open; no photographic operation is necessary, 
and a test can be made in a few seconds, more quickly 
than by any of the many devices suggested of con- 
structed for this purpose. 

A is a glass tube through which a current of air is 
blown from a bellows or from the mouth of the oper- 
ator. B is a board in a small aperture, in which a 
thin light plate of mica, G, is held by a light metal 
spring, D. To the lower side of the mica plate is 




A SIMPLE METHOD OF MEASURING THE SPEED OF 
PHOTOGBAPHIC SHUTTERS. 

fixed a tiny brush dipped in a strong solution of an 
aniline color. A stop, (?, serves to limit the move : 
ment of the mica plate in either direction. Below 
the plate a drum, F, covered with paper, is rotated 
at a constant known speed by means of a small motor, 
such as is used for gramophone disks. 

The shutter to be tested is laid on the board so as 
to covef the aperture. On a current of air being 
blown through the tube, and the shutter immediately 
released, the mica plate is depressed, and the brush 
thereby caused to remain in contact with the revolv- 
ing drum as long as the shutter is open. The dis- 
tance traversed by the drum during the time the shut- 
ter is open is thus recorded by a line of color; and 
if the number of revolutions made per second is 
known, the speed of the shutter is a matter of very 
simple calculation. 

Thus, supposing that the drum is 10 inches in cir- 
cumference and makes two revolutions per second, a 
line 20 inches in length represents one second, and 
therefore a line, say, half an inch in length indicates 
a shutter speed of one-fortieth of a second. 

Owing to the enormous speed attained by air cur- 
rents, any error due to the distance between the shut- 
ter and the mica plate is extremely minute, that is 
to say, is immeasurably smaller than the variations 
produced, in consecutive operations of shutters of cer- 
tain types, from changes in the temperature or the 
moisture of the atmosphere. The whole apparatus, 
exclusive of the motor for operating the drum, does 
not cost more than a few cents. 



A SUBSTITUTE FOB TINFOIL IN LEYDEN JABS. 

BY REV. I. J. KAVANAUGH, g. J. 

The deposit of silver from a mirror solution is a 
convenient and effective substitute for the tinfoil on 
the inside of Leyden jars. It lies close, and presents no 
points or sharp edges to invite a puncture of the glass. 
I have never seen this process suggested, and, on the 
chance of its being a novelty, I submit it to you. It 
very much enlarges one's choice of bottles, as one is 
not obliged to sacrifice a flask of good dielectric proper- 
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ties because it has too narrow a mouth for convenient 
manipulation of the tinfoil. The suggestion may have 
other applications; for instance, a pair of thin glass 
test tubes, silvered in this way, serve very well in the 
construction of Regnault's hygrometer. 

The easiest way to get proper silvering solution is 
to go down to the mirror maker's with the flasks that 
need the coating. The solution can be purchased for 
a trifle. The following formula will do very well: A. 
Rochelle salt 10 grammes in 1 liter of water. B. 
Silver nitrate 5 grammes dissolved in a little water. 
Add 3 grammes of strong ammonia gradually, so that 
the precipitate at first formed is dissolved. Add watef 
enough to make 1 liter. Mix equal parts of A and B. 
The glass ought to be perfectly clean and at a tem- 
perature of 25 deg. or 30 deg. C. In about half an 
hour the deposit is complete. 



■»«»»«. 



WAYS TO BRACE POLES FOB PRIVATE- TELEPHONE 
LINES 

BY THALEON BLAKE. 

The extension of telephone lines to rural districts 
is one of the real blessings modern science and busi- 
ness enterprise have bestowed upon the farmers. 
Most of these spurs and cross-country lines are made 
at the expense of the telephone companies; but some- 
times, when the number of subscribers does not war- 
rant it, the prospective customers must furnish or 
erect their own poles. Even if these are done by the 
companies, many boys may desire to unite their neigh- 
bors' houses with theirs by private telephone or tele- 
graph lines. Telegraphy is a fascinating study to 
boys. To those who contemplate the erection of a 
private telephone or telegraph line it may be in- 
forming for them to examine these designs of two 
ways of bracing poles. In fact, the plans are worthy 
of any farmers' attention who uses poles for any pur- 
pose whatsoever about the farm. 

It is to be remarked, first of all, that poles get out 
of plumb and alinement because of wind pressure and 
wire strain. Eliminate these two stresses upon any 




HOW TO BRACE A TELEPHONE POLE. 

pole, and unless it be located at the edge of quick- 
sand, or abuts a living spring of water, it will very 
likely remain erect until it decays. Fig. 1 shows a 
form of bracing that is excellent to aid a pole to with- 
stand the rocking effect of the wind. Most winds 
are unsteady in effort, and this accounts for so many 
poles leaning, for the pressure of the wind comes and 
goes suddenly, each gust being followed by periods 
of lull, so that a pole rocks, swinging out with the 
gust, and back with the following lull. The design 
is self-explanatory, and is intended for a full-sized 
pole, set seven feet in the ground. But poles to carry 
two to four wires need not be so large, either in diam- 
eter or in height, nor be set so deeply in the ground. 
The perpendicular braces, coupled at the top by hori- 
zontal timbers, are efficient to withstand the rocking 
effect of the pole. The oblique braces are also valu- 
able assistants. Strange as it may appear, when 
oblique braces are used alone, they tend to lift a pole 
out of the earth as it rocks back and forth. The 
horizontal braces do not have this tendency. Per- 
haps children have observed that their swing poles, 
when braced by oblique braces only, have gradually 
become loosened and lifted by swinging. This sys- 
tem of bracing poles, thefefore, is to be recommended 
for children's swings. The design shows the parts 
well proportioned, and they may be proportionally 
reduced in dimensions in working them out. 

Fig. 2 shows how cement may be substituted for 
wooden braces at a bend of the line where the wind 
and wire strains are not too severe. The hole in the 
ground is dug obliquely, the pole is set upright, and 
the triangular spaces on both sides are filled with 
cement. Odd-shaped poles, should it be necessary, 
may be used anywhere when properly braced. One 
good way of bracing such a pole is portrayed in Fig. 3. 
A toe of cement may be extended into the ground 
to give the cement a "grip." If it is still required 
to have a stronger support, a wooden brace may be 
affixed as shown, its bottom resting on a large flat 
stone, with or without a cement binding. 

By either of these methods, a private line of tele- 
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phone or telegraph wires can be maintained against 
the blasts of Boreas himself, whether the old mytho- 
logical god blows hot or cold, hard or easy. 
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THE DRIVING OF A NAIL. 

BT W. D. GRAVES. 

The driving of a nail is deemed so simple a matter, 
that inability to do the job is often spoken of as 
though typifying entire lack of mechanical ability; 
yet it may be that some skilled mechanics have some- 
thing to learn in regard to this elementary operation. 




Fig. 1.— NAILING A BUTT JOINT. 

It usually takes a woodworker's apprentice a year or 
more to learn that he doesn't know how. 

A fledgeling mechanic, who spoke sneeringly of a 
man whom he heard using several blows of the ham- 
mer to drive a shingle nail, was somewhat crestfallen 
when told that the nail would hold better when driven 
"home" by sevefal light taps, than when driven by 
one heavy one. 

"Why?" he asked, in surprise. 

"Because," said the other, "when you drive a nail 
home with a heavy blow, it is apt to rebound a trifle, 
loosening the grip of the wood fibers on it. Drive it 
almost down, if you will, with as hard blows as you 
wish, but finish the job with several light blows." 

One who thinks that the driving of a nail simply 
consists in getting the whole length of it out of sight, 
has little conception of the real nature of the opera- 
tion. A nail driven by an expert will often hold sev- 
eral times as much as one ill driven; while, too, it 
is often made to draw the parts into place. If you 
have ever watched a mechanic driving nails, you have 
doubtless noted that he rarely drives one at right 
angles with the face of the work. There is a reason 
for this. Suppose that he is nailing the "sheeting" 
on the frame of a building, and desires to draw the 
board down tightly against the one below it; he 
points the nail downward, and a few well-considered 
blows at the last produce the desired effect. If the 
board is bent edgewise, so that much force is re- 
quired, probably he will start the nail in the upper 
edge, pointing very sharply downward. Again, two 
nails driven in a board at different angles will hold it 
in place much more firmly than the same nails would 
if they were driven in at right angles with the face 
of the board. 

Did you ever notice that, in driving a nail in very 
hard wood, one man will do it successfully, while 
another succeeds only in doubling the nail up before 
the point has fairly entered the wood? The differ- 




Fig. 2. -METHODS OF CLINCHING A NAIL. 

ence lies in the fact that the expert strikes the nail 
fairly, and not too hard, "coaxing" it in; while the 
other strikes too hard and with indirection. It may 
be profitably mentioned, right here, that in driving a 
nail into very hard wood, it is usually profitable to 
dip the end into oil or grease. This will not sensi- 
bly interfere with the holding qualities of the nail, 
while it will very materially facilitate its driving. 

In order that a nail may hold its best, it is neces- 
sary that the pieces it penetrates should be in close 



contact. A few well-judged taps ol the hammer at 
the finish will serve to bring about this contact; 
while a heavy, ill-judged blow often destroys it, on 
account of the febound. 

So, too, the direction in which a nail goes is gov- 
erned, not merely by the direction in which it is 
started, but very largely by the shape of the point. 
You have doubtless noticed how a horseshoe nail, by 
having a chisel point, is made to swerve and to come 
out of the hoof but little above the shoe. By filing 
the point of a nail off- sm one side, it may readily be 
made to take a curved course in driving, or the same 
result may be attained by bending the point slightly 
with the claws of the hammer. The photograph, Fig. 
1, shows how two boards may be secured, edge to 
edge, by nails bent in this way. 

In driving a clinch nail, there is room for the exer- 
cise of some skill. In Fig. 2 the central figure is that 
of a clinch nail driven down onto a hard surface, thus 
being driven and clinched at the same operation. It 
will be noted that it is bent in the middle, "crippled," 
thus loosened in the wood and deprived of much of its 
holding capacity. At the left and right are nails 
which were first driven through the wood, and had 
the points bent over afterward, while a heavy ham- 
mer, or the like, was held against the head. The one 
on the left was carelessly bent, leaving a clinch which 
will straighten easily; while the one at the right was 
first bent over a trifle at the extreme point, then 
hammered firmly down. By the latter method, it will 
be seen, the point is driven into the wood, and thus 
more securely held in place. 



SCROLL-SAW GUIDE. 



BY W. AND K. PARKHURST. 



The object of the device here illustrated is to enable 
one to obtain a true edge with a scroll saw. 

On the saw plate is clamped a semicircular guide, 
by means of two thumbscrews. The guide plate should 
be raised from the saw-plate about % of an inch by 
running several washers on the screws between the 




SCROLL-SAW GUIDE. 

two plates, so that the article to be cut may be slid 
under the guide, as is hereafter explained. Two slots 
about 3 inches long should be made in the guide to 
receive the screws and permit adjustment of the 
plate. 

A strip of 14-inch walnut about two feet long and one 
inch wide is procured and a quarter inch slot is cut 
in it extending nearly its entire length. A thumb- 
screw is fitted to run in this groove and engages a 
block which is adapted to slide along the under side 
of the strip. At one end of the strip a permanent 
block is fastened. 

To make a straight cut in a board at any pre- 
scribed angle with one of its edges the walnut strip is 
fitted to it parallel to the line of the desired cut and 
so that the two opposite extremities of the board are 
clamped between the permanent block and the ad- 
justable block. The guide plate is then clamped in 
position., its edge parallel to the plane of 
the saw, at such a distance that when 
the strip is placed against the edge of 
the guide, the saw will exactly coincide 
with the line to be sawed. 



GAGE FOR AUGERS. 

BY L. G. HANDY. 

When boring a number of holes to the 
same depth, it is of considerable advan- 
tage to have some means for marking 
positively the extent to which the bit 
should penetrate the wood. The accom- 
panying engraving illustrates a very 
simple attachment for this purpose. It 
consists of a piece of soft iron or copper 
wire about 8 inches long, bent double 
and formed with a foot at the top end. 
Wind the free ends tightly about the au- 
ger as shown. The gage will be adjust- 
able. When using be careful not to 
bring the foot into actual contact with 
the edge of the hole. 



GAGE FOR 
AUGERS. 
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RECENTLY PATENTED INVENTIONS. 
Pertaining to Apparel. 

ARCH-SHANK FOR SHOE-SOLES'. — T. F. 
Eaton and C. E. Eaton, Brockton, Mass. The 
invention consists of an arch supporting shank 
of sheet metal, having tongues stamped there- 
from to secure the shank to the shoe sole, 
with the tongues arranged near the opposite 
ends of the shank, and the points thereof as 
stamped out, directed outwardly, and longitud- 
inal ribs pressed in the shank from its under 
side and respectively arranged at the opposite 
sides of the tongues. 

GARMENT-HANGER. — A. Wilkin, New 
York, N. Y. The device serves to support a 
nr.mber of articles of clothing, and in general 
consists of a hanger bar adapted to support a 
coat or waist, and a resilient clamp secured to 
the bar, this clamp being adapted to support 
trousers, or the like, between its two lower 
portions, which constitute the clamping mem- 
bers of the device. 

FOLDING STORM-LEGGING.— T. D. Mil- 
ler, New York, N. Y. The more particular 
purpose in this case is to provide a legging 
suitable for folding in order to be readily car- 
ried in the pocket or in a case when not being 
worn, and further provided with various de- 
tails for construction whereby its general ef- 
ficiency is improved. Provision is made for 
partially supporting the legging upon a shoe 
top. 



Electrical Devices. 

APPARATUS FOR AUTOMATICALLY 
THROWING OUT THE RESISTANCE IN 
CHARGING STORAGE BATTERIES.— G. Patt- 
berg, New York, N. Y. The invention resides 
in the adaptation of a single magnet for clos- 
ing the motor circuit preparatory to the change 
of battery resistance and interrupting the said 
circuit after the change of the battery resis- 
tance is completed ; a circuit breaker and con- 
troller therefor, adjustable to throw out the 
circuit breaker and cut off the source of supply 
when the battery is charged to a degree cor- 
responding to a predetermined point along the 
resistance. 

RELAY. — H. C. Rice, Denison, Texas. The 
idea in this case is more particularly to pro- 
duce a relay normally actuated by weak cur- 
rents, and adapted when abnormally energized 
by heavier currents to shift the local circuit 
from one connection to another in order to pre- 
vent the relay armature from sticking. 



Of Interest to Farmers. 

CORN HARVESTING AND HUSKING MA- 
CHINE. — F. W. Wellensiek, Syracuse, Neb. 
The machine is designed to positively remove 
the ears of corn from the stalks as it moves 
over the field, provision being made for the 
lateral yielding separation of the picking rolls 
by which the harvesting is accomplished thus 
preventing the choking of the rolls when in 
operation. 

BALING APPARATUS.— P. Pilon, Silver 
Bay, New York, N. Y. In this open-ended box 
form leaves are packed for baling, preferably 
tapering from bottom to top, with the en- 
larged end at the bottom, and a handbarrow 
forming the bottom of the form. In the form, 
before filling in the leaves, is placed one or 
more flexible ties, and also corner bars, the 
latter resting on top of the ties. The form is 
then filled and well trodden down, and the 
ends of the ties drawn taut and joined after 
corner bars are seated on the top. 

MOWER. — H. Norman, Fowler, Kan. The 
cutter bars are carried ahead of the team, and 
has a main frame mounted on wheels and 
driven by horse power, and on this is mounted 
a rocking platform which carries an engine 
such as a small gasolene engine, with a pair 
of cutter bars in front and driving devices or 
gearing at the middle line of the machine, be- 
tween the inner adjacent ends of the bars and 
the engine, whereby the engine drives the 
cutters. 

GUARD. — D. D. Ogilvie, Lee, Nev. The 
guard is such as used on mowers, reapers, 
headers, and the like, in which the ledger 
plates can be readily detached from the guard, 
to be ground. The invention provides for the 
continuous and gradual cutting of the grass, 
etc., instead of simultaneously cutting it in 
bunches, as the usual practice, this latter man- 
ner of cutting causing vibration and often 
breaking the knives. 

ADJUSTABLE WHEEL FOR CORN-PLANT- 
ERS. — J. A. Mussetter, Wilmington, Ohio. 
This improvement is upon the wheel for which 
Mr. Mussetter formerly received Letters-Patent 
of the U. S. Such wheel is made in two parts, 
which are adjustable toward and from each 
other, whereby the two-part oval rim may be 
broadened or narrowed as conditions require. 
The bar braces used as the principal means for 
holding the halves of the wheel in different ad- 
justments relative to each other are now dis- 
pensed with, and he substitutes means applied 
to the hub and to the spokes adjacent to 
the rim. 

CATTLE-GUARD.— J. A. Lee, Salt- Lake 
City, Utah. The cattle guard is for use along 
a railroad track at a crossing. The device will 
readily yield to any dragging material, such as 
connecting hose, and at the same time form a 
complete guard against the trespassing of live 
stock of all kinds. 



Of General Interest. 

WELL-SCREEN. — W. A. Archer, Topeka, 
Kan. The discovery has been made by Mr. 



Archer that a matting consisting of woven 
cocoanut fiber, when sunken into a well and 
properly mounted, permits percolation of water 
through it and at the same time effectively 
prevents all silt, whether in the shape of fine 
grain sand or of quick-sand, from entering the 
well. It keeps out of the well mud which 
would easily pass through the meshes of al- 
most any other screen, A screen, made in this 
manner is practically indestructible and im- 
mune from the deleterious influences which 
cause so many other screens to become use- 
less. 

BURIAL-VAULT.— E. D. Millhouse, Wa- 
bash, Ind. When in use, after the box is 
placed within the vault, plastic material is 
placed upon the ledge, and the cover is low- 
ered into place. The weight of the cover forces 
the free edge of the flange into the plastic 
material, which is forced into all the crevices, 
thus effectually sealing the vault. The weight 
of the cover is supported by the free edge of 
the box, and the fresh plastic material is pre- 
vented from displacement by the overhanging 
outer edges of the flange, and of the rib. 

PRINTING-PRESS CHASE.— E. Karl, Litch- 
field, Conn. The chase is constructed with the 
usual frame and slidably supported in its longi- 
tudinal and transverse inner edges, bars, each 
bar consisting of a number of longitudinally 
spaced members rigidly connected together, and 
with the members of the bars running in one 
direction passing through the spaces between 
the members of the bars running in the opposite 
direction whereby both the longitudinal and 
transverse bars extend substantially the full 
depth of the frame. 

CABINET. — F. A. Hayden, Pilot Point, 
Texas. The casing is provided on its side walls 
with a plurality of horizontal series of alined 
slots, a pair of brackets secured to the inner 
wall of casing at each slot, the members of the 
pair being arranged at each slot end, a reel 
journaled between each pair of brackets, a cross 
piece connecting brackets between the reels, a 
shaft journaled in the side wall of casing and 
in cross piece adjacent to each reel, a pinion 
on the inner end of the shaft, and a crown 
wheel on the reel with which the pinion 
meshes, the outer end of shaft being provided 
with a gearing. 

BABY-JUMPER.— G. T. Gilson, Lewiston, 
Idaho. The seats are hung from an overhead 
support, and the purpose of the invention is to 
provide a construction for a device, that af- 
fords a safe, comfortable seat for a small 
child, whose natural motions will cause an 
elastic jumping movement of the seat and its 
occupant. 

DRINKING-CUP.— AUGUSTA Dacus, San An- 
tonio, Texas. An object of the invention is to 
provide a collapsible cup, in which the cup 
proper is secured to the bottom part of an 
inclosing casing and the upper half of the 
casing, as well as the lower half are fastened 
together, the fastening means in turn being 
secured to a hook that can be attached to the 
belt of the user or to the waist button or other 
part of the clothing. 

HAIR-DRYING APPARATUS.— W. A. Soles, 
New York, N. Y. The aim is to provide in this 
instance an apparatus for private or hair- 
dressers' use, and arranged for convenient at- 
tachment to the wearer's head, to serve as a 
valuable therapeutic agent for the hair, and to 
properly dry it without danger of bleaching or 
otherwise injuring the same. 

COMBINATION TENT-BAG.— A. L. Strawn 
and F. C. Spencer, Monte Vista, Colo. The 
side pieces of the tent are of such length rela- 
tive; to the floor cloth as to form a cover in 
the use of the device as a sleeping bag. Before 
turning the sides in over the cover the latter 
is brought forwardly over the floor cloth and 
folded back, after which the sides are brought 
in and secured, the fastening which secures the 
sides together being arranged midway between 
the edges of said sides so that the latter are 
also doubled when in a folded position. 

ATTACHMENT FOR PLUGS OF OIL OR 
GREASE CUPS. — J. Towers, Albuquerque, 
New Mexico. The oil or grease-cups applied to 
locomotives or other engines, or compressors, 
are commonly provided with' a screw-plug which 
is adjusted by rotating it for the purpose of 
expressing oil or grease as required. The con- 
stant jar or vibration to which the parts of 
the engine may be subjected tends to loosen 
the plug so that it rises more or less in the 
cup and thus fails to perform its function. 
The attachment prevents this result. 

PORTABLE DARK ROOM FOR PHOTO- 
GRAPHIC PURPOSES.— C. Burr and H. F. 
Thomas, Natrona, Pa. In the present inven- 
tion the improved dark room is adapted, like 
stationary ones, for use in loading plate holders, 
developing negatives and printing photos, and 
is so constructed as to be collapsible and thus 
easily portable and adapted to occupy small 
space when out of use. 

ORE-SEPARATOR. — R. M. Clark, Webb 
City, Mo. The invention is embodied in an 
attachment for jiggers, the same comprising a 
metal box of the form and construction adapted 
for insertion and use in a jig box, and having 
a horizontal top forming the overflow line and 
a series of horizontal slots, and a slidable gate 
provided with corresponding slots and a nut 
and screw for adjusting such gate to vary the 
size of the openings through which ore is dis- 
charged. 

HORSESHOE. — J. H. Fawkes, Detroit, Mich. 
An object of the inventor is to produce a 
horseshoe of light weight, yet strong and dur- 



able. A further object is to make a shoe that 
is provided with hardened non-slipping devices 
and a softer wearing part so that the non- I 
slipping devices are always exposed, thereby ! 
rendering the shoe always sharp. I 

MOUNTING FOR EMBLEMS OR MONO- 
GRAMS. — G. A. Schlechter, Reading, Pa. The 
aim of this invention is to produce means for 
securing an emblem or monogram to a watch, 
watch fob, or similar article. The general pur- 
pose is to enable a person wearing an article, 
to attach to it, an emblem of a society of 
which he may be a member, or a plate simply 
carrying his monogram or initial. 

TRAP. — N. Frost, Bloomington, 111. In the 
present patent the object of the inventor is to 
provide a new and improved trap for urinals, 
range closets, and the like, which is very ef- 
fective in operation, and arranged to permit 
convenient removal of the traps for cleaning, 
repairing, and other purposes. 

BOOK-MARK. — A. Eberle, New York, N. Y. 
— The invention relates more particularly to a 
book-mark in which a ribbon is employed, one 
end of the ribbon being adapted to be attached 
to the book while the opposite end hangs free 
between the pages. An object is to provide a 
combined book-mark and page-cutter in which 
the cutter may serve either as a clamp for 
fastening the end of the ribbon to the book or 
as an anchor for holding the lower end of the 
ribbon in position. 

PRESS-BOX. — R. Carlin, Opelousas, La. 
The invention is an improvement in press boxes 
such as are used in extracting oil from cotton 
seed, and is designed to prevent the flanges 
from being forced off the press plates by reason 
of the accumulation of meal on the extended 
portions of the press blocks, as in the case of 
the conventional press box. 

POLISHER.— I. L. Dunn, New York, N. Y. — 
The polisher is adapted for use in applying 
material to shoes and rubbing the same until it 
acquires a gloss, although the polisher is 
equally adaptable for use on brasswork, stoves, 
or any surface, the difference being in the char- 
acter of material employed and possibly the 
texture of the surface being polished. 



portions of a bedstead that is thus exhibited 
for sale. 

BED-RAIL FASTENER.— T. O. Berry, Big 
Spring, Texas. Provision is here made for a 
construction for a bed rail fastener, which af- 
fords a secure connection of the ends of the 
side rails of a metal bedstead with the head 
and foot posts of the bed ; which is inexpen- 
sive and that permits the side rails to be 
changed in their connection with the posts, 
so as to turn either surface of the rails up- 
permost and outward, as may be desired. 

LEMON-JUICE EXTRACTOR.— W. F. Eas- 
ley, New York, N. Y. The invention relates to 
lemon juice extractors, and has for its object 
to provide means simple In construction, effec- 
tive in operation, and adapted to completely 
extract the juice from a lemon and separate 
said juice from the pulp and the seeds of the 
lemon. 

CURTAIN-POLE RING. — F. Bartholomae, 
New York, N. Y. The object here is to provide 
a ring having anti-friction rollers carried in 
bearings attached to flattened portions of a 
tubular ring in a very simple and efficient 
manner, thus permitting convenient and quick 
assembling of the parts without requiring the 
employment of highly skilled labor. 

FIREPLACE. — T. J. Harper, Atlanta, Ga. 
The particular design of the invention is to 
heat two rooms with a single fire, its object 
being to produce a fireplace which will thus 
economize the use of fuel, one which shall 
consist of two parts and one which can be 
readily applied, removed, or repaired. 



Hardware. 

KEY-LOCKING DEVICE.— W. Finn, New 
York, N. Y. The invention refers to door locks 
and its object is to provide a key-locking de- 
vice for convenient attachment to the lock as 
a keyhole cover, and arranged to securely hold 
the key against turning from the outside and 
unlocking of the door by unauthorized per- 
sons. 

COMBINATION-TOOL. — J. F. O'Mallby, 
Avoca, Pa. In this case the invention has 
reference to a combination tool, and the object 
of the improvement is to produce a tool of 
simple construction which can be used as a 
wrench or hack saw. In its construction the 
device is embodied with a pair of pliers which 
also constitute a wire cutter. 

SAFETY-RAZOR. — L. B. Prahar, New York, 
N. Y. The object in this instance is to pro- 
vide a plate with which the blade has sliding 
engagement, and having end guides or lugs 
to hold the blade in engagement with the plate 
as the latter is slid into place, stops to limit 
the forward movement of the blade, and a 
spring movable below the plane of the plate 
and adapted to automatically lock the blade 
against return movement when the blade 
reaches the desired position. 

Heating and Lighting. 

FURNACE-DOOR OPERATOR.— C. A. An- 
derson, Altoona, Pa. While stoking in operat- 
ing, the door is lifted during the insertion of 
a shovel full of fuel, and immediately lowered. 
As the fireman walks from the fuel supply to 
the furnace with a suppl y of coal, he depresses 
the treadle, which opens the door to permit the 
insertion of fuel, after which the door is im- 
mediately dropped. While cleaning the fire, the 
door may be retained in its uppermost position 
by means of the pin. 



Household Utilities. 

UTENSIL-HANDLE.— De Witt C. Howard, 
Helena, Mont. An object here is to provide 
a handle for vessels, which can be easily at- 
tached to the same in order to convert them 
into scoops or dippers. The handle can be 
applied to the vessel, without interfering with 
the cover or bail of the latter, and can be 
rapidly and easily attached or detached. 

WATER-CLOSET. — N. Frost, Bloomington, 
111. One purpose of the inventor is to pro- 
vide a direct-acting valve, automatically oper- 
ated by the raising and lowering of the closet 
seat, water being received in a tank from a 
source of supply when the seat is pressed 
down, and released from the tank to flush the 
bowl when the seat is free from pressure, 

FREEZING APPARATUS. — W. Degener, Jr., 
New York, N. Y. The invention relates more 
particularly to apparatus in which the con- 
gealing of liquids by means of cold can be 
effected, and which includes means controlled 
by the change of volume of the liquids, due to 
the congelation, for operating the apparatus 
to discharge the ^congealed liquid and replace 
it with uncongealed liquid. 

ATTACHMENT FOR BEDSTEADS. — W. W. 
Atkinson, Savannah, Ga. The purpose of the 
improvement is to provide means for rigidly 
connecting and supporting the head and front 
portions of a metal bedstead for the purpose 
of displaying the same in a window or else- 
where, to enable a free inspection of these 



Machines and Mechanical Devices. 

LEATHER-SEWING MACHINE.— G. J. Mar- 
tin, Edgewater, N. J. The machine consists 
of a supporting bar carrying the sewing table, 
a needle bar connected with the supporting 
bar by crossed levers, one of the levers having 
an operating handle for laterally moving the 
needle bar to and from the supporting bar, and 
means actuated by the levers to give the shut- 
tle a forward and return movement and to 
feed material forward as the needle bar moves 
from the supporting bar. 

MECHANICAL MOVEMENT.— De Witt O. 
Makean, Binghamton, N. Y. This movement is 
especially applicable to laundry machines known 
as extractors, and employed for the speedy 
separation of the water from the goods after 
washing and the movement is also applicable 
for driving felt extractors and other machines, 
and centrifugal separators for cream, sugar, 
honey, and like substances. 

DISPENSING-MACHINE FOR POST-CARDS 
AND THE LIKE.-^W. D. Evans and J. T. 
Marshall, Eupora, Miss. The main features 
here relate to the mechanism whereby a card 
may be taken from any one of a series of piles 
by a single dispensing device ; whereby a pre- 
determined number may be withdrawn upon the 
insertion of but one coin ; for lifting a card 
from a pile and conveying it to the delivery 
opening ; for releasing the card from the con- 
veying mechanism and forcing it outward 
through the delivery opening, and for restack- 
ing the cards in each pile after a card has 
been withdrawn. 

VENDING-MACHINE W. Asbdry, New 

York, N. Y. One object of the invention is to 
provide a machine for selling postal cards and 
other such merchandise. Another is to provide 
a machine for selling postal cards and postage 
stamps at a profit, by means of advertising on 
or in the envelops containing the stamps or 
cards. Another is to provide a machine with 
mechanism by means of which a practical two- 
coin machine is produced. 

ADDING ATTACHMENT FOR TYPE-WRIT- 
ERS. — H. H. Burton, Los Angeles, Cal. Some 
of the more important objects here are to facili- 
tate attachment and detachment of the adding 
device to and from the numbered key-bars of 
the typewriter ; to provide for adjustment of 
the device in respect to the numeral key-bars, 
whereby any numbered wheel may be rotated to 
different extents by the operations of different 
key-bars and these amounts accurately deter- 
mined and controlled ; to improve the numeral 
wheels whereby the numerals may be printed 
on a larger scale. 

WATCH MECHANISM.— R. L. Marshall, 
Elizabethtown, Ky. Mr. Marshall's invention 
relates to improvements in watch mechanism 
and more especially to the provision of means 
for mounting the spring, its arbor, spring box 
with click and winding wheel made integral or 
attached thereto and the main driving-wheel of 
the going train, and for retaining the same in 
position. 

MECHANICAL MOVEMENT. — P. T. Mc- 
Nally, Mandan, N. D. The movement converts 
simple reciprocating motion into a modified re- 
ciprocating motion alternately in two different 
planes, for various uses in the arts, and it 
consists in the construction and arrangement of 
the stationary frame provided with guides for 
the reciprocating member, in combination with 
a shifting switch acting automatically to direct 
the movement. 

BORING-MACHINE. — R. Winkler, Coving- 
ton, Ky. The invention relates more especi- 
ally to those machines which are designed to 
be used in boring holes in the sills of freight 
cars and similar locations. The primary ob- 
ject is to provide a machine which is free 
from clamps or levers, which would conflict 
with the brake connections, chamber rods and 
floating levers such as are customary In 
freight cars. It may be held in position by the 
knees or legs of the operator sitting under- 
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neath the car, thereby enabling him to use 
both hands to drive the bit, or else use one to 
drive the bit and one to produce lever pres- 
sure. It has removable handles and remov- 
able pressure-sustaining devices so that one 
side may be free from any lateral projections. 

CRANE. — J. A. Suess, Shreveport, La. This 
crane will operate to raise a load to a con- 
siderable height, and includes an auxiliary 
lifting device which can be released independ- 
ently of the main lifting device so as to en- 
able the load to descend a short distance. In 
this way the convenience of the crane in 
raising and depositing objects in a shop or 
factory is greatly enhanced. It is especially 
useful in ice plants for raising the cans and 
for moving them to the dump, and then to the 
vaults. 

LOADER. — V. Landholm, Westpoint, Neb. 
The purpose of this inventor is to provide 
means which may be adjusted to the fly 
wheel of a loader of the normal type, by 
which a drum may be shifted to be rotated 
by the fly wheel to lift the load or which 
may be moved against a stationary member 
which serves as a brake either to hold the 
load suspended or to permit it to descend 
slowly. 

EXPANSION CUTTER-HEAD FOR BOR- 
ING-BARS. — C. M. Buck, Huntington, W. Va. 
The cutter head is such as used on boring bars 
and similar devices for performing boring op- 
erations. It is intended especially to be used 
in boring the hubs of car wheels, though it is 
capable of use for other purposes. The ob- 
ject of the invention is to produce a head 
having simple means for mounting and ad- 
justing the cutters therein. 

POLISHING AND CLEANING MACHINE. 
M. Forsberg, New York, N. Y. The machine 
is for use in hotels, restaurants, shops and 
other establishments, designed for grinding or 
cleaning and polishing, various articles and 
implements such as knives, forks, spoons and 
the like and arranged to permit minute ad- 
justment of the polishing and cleaning wheels 
according to the nature and form of the ar- 
ticles under treatment. 
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musical Devices. 

LEAF-TURNER. — J. F. Young, Morristown, 
N. J. An object of the inventor is to provide 
a simple music or other leaf turner which is 
inexpensive to manufacture, and in which the 
leaf turning arm is provided with a magnet 
adapted to engage metal clips carried by the 
leaves, whereby the danger of tearing or injur- 
ing the leaves in turning is obviated. 

PICKER FOR STRINGED MUSICAL IN- 
STRUMENTS. — E. J. Scarlett, Chickasha, 
Okla. Mr. Scarlett's invention relates to at- 
tachments for use in stringed instruments 
whereby the playing of such instruments is 
facilitated, without detracting in any manner 
from the quality of the musical sounds pro- 
duced thereon, and it consists in means that 
enable an unskilled person to produce results 
expected by ordinary methods after consider- 
able practice. 

STRINGED MUSICAL INSTRUMENT.— S. 
W. Buercklin, Prague, Okla. The device com- 
prises a hollow resonant body, a sound body at 
the smaller end of the resonant body, a bridge 
supported by the sound box and provided with 
an extending portion engaging the side of the 
box, means for adjusting the extended portion 
with respect to the box, a tail piece and a 
neck supported by the body on opposite sides 
of the bridge and strings connecting the neck 
and tail piece and resting upon the bridge. 



Prime movers and Their Accessories. 

VALVE-GEAR. — H. Lentz, 123 Kurfiirsten- 
damm, Halensee, Germany, and C. Bellens, 43 
Rue de Chezy, Nemilly, Seine, France. The 
valve is operated by a cam shaft, and it is 
characterized particularly by the fact that the 
shaft is located in a fixed casing, formed with 
sockets having an external diameter equal to 
or slightly greater than the largest diameter 
of the cams to allow of the passage of the 
same, to the end that by fitting and intro- 
ducing the shaft into a tubular sleeve it is 
rendered oil, steam, and dust tight, without 
assistance of stuffing boxes or like devices. 

VALVE-GEAR.— E. L. Bowen, McComb, 
Miss. The invention pertains to locomotive 
engines and other double reversing engines, 
and its object is to provide a gear arranged 
to utilize the motion of the cross head of one 
engine to positively actuate the valve of the 
other, to provide a constant lead independ- 
ent of the main traveling movements of the 
valves, to reduce the effects of angularity to 
a minimum and to allow of conveniently ap- 
plying the gear to double reversing engines 
of different styles. 



(12086) J. C. says: If two equal cur- 
rents flow in the opposite direction in the same 
circuit will there be any work done? By this 
I mean, for instance, if I have two cells con- 
nected in a circuit with an electric bell, and 
the wires connecting these cells are from zinc 
to zinc and from one carbon through the bell 
to the other carbon, will the bell ring? A. 
If two equal currents flow in opposite direc- 
tions in the same circuit, no external work 
will be done. The resultant current will be 
zero. If two cells are connected oppositely to 
the same circuit there will usually be a slight 
current in the external circuit because the two 
cells do not exactly balance each other, that is, 
one of them has a little more electromotive 
force than the other and also a different re- 
sistance from the other. Very rarely two cells 
are exactly alike. The difference may not be 
enough to ring a bell, but it would be indi- 
cated upon a sensitive galvanometer. 

(12087) B. C. H. asks: Please advise me 
if in your opinion two cogwheels can be made 
of different sizes with equal number of cogs in 
each, the smaller to drive the larger. Say the 
smaller wheel is 12 y% inches in diameter and 
the larger one 13 inches in diameter, with 
36 cogs in each. Can the 12 Va -inch wheel be 
made to drive the 13-inch wheel ? Could it 
be done with pinion between them, as in- 
dicated by the sketch herewith inclosed? It 
is intended to run very light machinery. A. 
We should say that it would be quite im- 
possible to make two intermeshing cogwheels 
of different diameters with the same number 
of teeth on each, for the reason that the 
teeth must necessarily be of different sizes, so 
that the tooth on one wheel could not fit the 
space between the teeth on the other. Even 
with a small pinion between them, as shown 
in your sketch, the same applies. If the 
teeth of the pinion meshed satisfactorily with 
those of one wheel, they would not with those 
of the other. It is difficult to imagine any 
mechanical effect which could be obtained by 
such an arrangement, supposing it were pos- 
sible, which could not be better obtained other- 
wise. 

(12088) C. C. S. says: Will you kindly 
help me out of the following difficulty? I 
wish to electrically operate a, set of twenty 
small bells, using an electro-magnet to each 
bell, and the number of bells to be sounded 
at one time varying with the style of music 
to be played. Can I accomplish this with an 
electric current from one source of supply, or 
must I use a separate battery for each bell? 
Even if the current would equalize through, 
say, four coils, the E. M. F. necessary lor their 
proper operation would to my mind then be 
too strong in case of one coil. In case one 
battery would be sufficient, is it possible to 
introduce a resistance coil in some way into 
the circuit to overcome tne above difficulty ? 
A. The best arrangement for your bells is to 
use one current for all with an E. M. F. suf- 
ficient for one bell. All the magnets should be 
wound alike or nearly so, or at least each mag- 
net should be wound to take current enough to 
ring its bell. Connect all the bells in multiple 
as lights are connected to a multiple or parallel 
circuit. The keys or switches to bring a bell 
into action should be in the circuit from the 
line to the bell. There will be as many circuits 
as there are bells. One battery will be suf- 
ficient, but it must be strong enough to ring as 
many bells as will be called for at one time. 
A keyboard like that of an organ would be very 
simple and enable one to play any music which 
does not extend beyond the range of the 
bells. 



Pertaining to Vehicles. 

LAP-ROBE. — H. T. Von Frankenberg, New 
York, N. Y. The invention relates to lap robes 
or lap coverings, and more particularly to a 
robe extensible at the lower portion so that 
even though the upper portion be tightly folded 
about the body, the lower portion will permit a 
certain amount of freedom of movement of the 
feet to facilitate the operation of the brake, 
clutch, or the like, of a motor vehicle. 

Note. — Copies of any of these patents will be 
furnished by Munn & Co, for ten cents each. Please 
state the name of the patentee, title of the invention, 
and date of this paper. 



renewing as well as the zinc and the acid. 
5. How is the zinc amalgamated? A. Zinc is 
amalgamated by dipping it into dilute sulphuric 
acid and then into mercury. 6. Is Wollaston 
wire cheaper than platinum wire? A. Wollas- 
ton wire is extremely fine platinum wire cov- 
ered with silver. It costs more than plain 
platinum wire, but is far better for an elec- 
trolytic detector. Coarse wire cannot be used 
for this purpose. 7. What size wire is used in 
making the connections for this receiver? A. 
Any convenient size of copper wire can be used 
for the connections for this detector. No. 14 
will do. 8. How is a "pony" telephone re- 
ceiver made? A. A pony receiver is one in 
which the magnet is bent so that both poles 
are used and have coil of wire upon them. It 
is more compact and can be attached to a 
spring and worn on the head. Its resistance 
may be very high, and it may be very sensi- 
tive. This quality is produced by the large 
number of turns of very fine wire which are 
wound into its coils. 

(12090) R. A. B. says: Please to ex- 
plain how the velocity of light (186,300 miles 
per second) was determined, and how this ap- 
plied in calculating the distance of the sun 
(499x186,300 miles with a possible error of 
25 seconds). How is the distance of the moon 
measured? How far? Is it always the same, 
and if not, is it known for each day of the 
month, and what is the mean distance? A. The 
velocity of light is found by measuring the 
time required for light to pass over a measured 
distance. The first determination was made by 
Romer, who found that light required 499 sec- 
onds to come from the sun to the earth. This 
was done by observing the eclipses of the 
moons of Jupiter. This work is described in 
the text books of astronomy. See Moulton's 
"Astronomy," which is sent for $1.75 postpaid. 
The best determinations of the speed of light 
were made in America by Prof. Michelson, and 
by Prof. Newcomb, independently. They found 
results differing by only five miles a second. 
A distance of some six or more miles was used, 
and the light passed over this distance twice, 
out and back. There is little doubt that the 
velocity of light is known to a much greater 
Certainty than 25 miles a second. The 
velocity of light multiplied by 499 will give 
the distance of the sun from the earth. The 
velocity of light may be taken as 186,330 miles 
per second, which, multiplied by 499, gives the 
mean or average distance of the earth from the 
sun. For the experimental determination of 
the velocity of light see our Supplement No. 
557, price ten cents. The average distance of 
the moon from the earth is found to be 238,840 
miles. Its distance varies from 221,600 miles to 
252,970 miles. The distance of the moon from 
the earth is determined by simultaneous obser- 
vations taken at two observatories as far apart 
north and south as possible. The Cape of 
Good Hope and Greenwich are observatories 
thus situated. The method employed may be 
found in the text books of astronomy. The 
calculation involves the knowledge of the radius 
of the earth. Since the shape of the moon's 
orbit is now known, the distance of the moon 
from the earth at any hour can be calculated 
for any time in the future. 

(12091) G. S. O'B. says: About fouf 
years ago I read the description in the Scien- 
tific American, or its Supplement, of a con- 
traption (the name I have forgotten), which 
would so magnify sound, so it stated, that a 
fly walking over it sounded like a horse walk- 
ing on a board floor. My recollection is that 
it was constructed out of a dry-goods box. It 
may be that George M. Hopkins was the con- 
tributor. I desire to get full description of 
this sound magnifier. Have you it in Supple- 
ment form? A. The device about which you 
inquire is the microphone. It is found in every 
telephone transmitter and has for many years 
been used for transmitting speech. It depends 
for its action upon the fact that the resistance 
of carbon varies with the pressure upon it. If 
two pieces of carbon are pressed together the 
resistance is reduced and more electric current 
can flow. The sound waves in the voice press 
upon the carbon in the transmitter and the 
current fluctuates so as to cause the receiver 
to reproduce the sounds at the other end of 
the line. We have published many articles 
upon the microphone, and can send you any 
number up to ten for 10 cents each. 



(12089) I. W. H. says: 1. How far will 
the electrolytic wireless receiver described in 
Scientific American, volume 94, No. 26, re- 
ceive messages? A. Any wireless receiver will 
receive signals from any distance, if they are 
strong enough to be heard upon it. The elec- 
trolytic receiver is very sensitive. 2. How does 
an operator at the sending station call the 
operator at the receiving station, with a re- 
ceiving instrument like this, or any other where 
a telephone receiver takes the place of a tele- 
graph sounder? A. Every wireless station in 
regular business has its own call letter which 
is used when it is wanted. Any one who has 
the list of stations can tell what station is 
being called. 3. (a) In the illustration at top 
of page I notice a "switch" mounted on the 
base. What is this for? (b) Are the binding 
posts on the base for connecting the telephone 
receiver? A. A switch is used with the receiver 
so that the aerial can be cut out and con- 
nected to the transmitter for purposes of send- 
ing messages. 4. Are there any parts of this 
receiver that need renewing after being used 
awhile? A. The wire used in the electrolytic 
detector is slowly worn away and will need 



(12092) C. A. H. asks: On two occa- 
sions I have come across brief references to a 
device in the form of a tube fitted with a 
polarizer of tourmaline, whereby the glare of 
reflected light from water may be eliminated, 
or at least considerably reduced, so that hid- 
den rocks or other obstructions may be seen 
when traveling toward the source of light, as 
when the) sun is nearing the horizon. It ap- 
pears to me that such a device would be very 
valuable to those who, like myself, run a 



NEW BOOKS, ETC. 

The Way op the Woods. By Edward 
Breck. New York: G. P. Putnam's 
Sons, 1908. 16mo.; 436 pages. Price, 
$1.75. 
Dr. Breck's book is a practical field manual, 
intended to form a part of the kit of every 
camper, fisherman, and hunter. It contains 
concise yet thorough and authoritative infor- 
mation on every subject connected with life in 
the North Woods, such as outfitting, fishing, 
shooting, canoeing, tenting, trapping, photog- 
raphy, hygiene, the protection of nature, etc. 
A unique feature of the volume is that the 
author tells his readers not only what they 
should have, but where to And it and what 
it costs. 

Short Cuts to Carpentry. By Albert 
Fair. New York: Industrial Pub- 
lishing Company, 1908. 90 pp.; 
12mo.; ill. with sketches and work- 
ing drawings. Price, 50 cents. 
Much of the matter of this book has ap- 
peared in the "Practical Carpenter," where 
its popularity led to its reproduction in book 
form, revised and considerably added to by 
the editor. He starts with the aim of ex- 
plaining the principle of each of the short 
cuts explained, generally mathematical but 
most simply explained, so that the young car- 
penter may learn the reason for the method 
and more successfully apply it to "jobs" a 
little different from the illustrations. The 
best methods of performing practically every 
operation required in the carpentry of building 
and fitting a house are clearly described, and 
the book should be found very useful either 
by professional beginner or amateur. 

Phrenology, or the Doctrine of the 
Mental Phenomena. By J. G. Spurz- 
heim, M.D., of the Universities of 
Vienna and Paris, and Licentiate of 
the Royal College of Physicians of 
London. With an introduction by 
Cyrus Elder. Revised Edition from 
the Second American Edition, in 
Two Volumes, published in Boston in 
1833. Philadelphia and London: J. 
B. Lippincott Company. 8vo. ; pp. 
459. 
Whether or not we agree with Dr. Alfred 
Russel Wallace that phrenology "should take 
its place among the recognized sciences," there- 
by elevating it to the dignity of a science, we 
must admit that whatever there may be of 
science in the study of the conformation of the 
human head was certainly brought out by Dr. 
Kaspar Spurzheim. Whether or not we take 
phrenology seriously, the new edition of this 
authoritative book seemed more or less neces- 
sary, inasmuch as it had been out of print in 
England for sixty years. Mr. Cyrus Elder has 
endeavored to remove what he considers preju- 
dices against phrenology in an analytical in- 
troduction, in which he replies to criticisms 
made long ago by Spencer. To us it seems 
that the physiological psychologists, what- 
ever Mr. Elder may think of them, are more 
likely to add to the science of the human 
mind than a serious study of Spurzheim's 
book, inasmuch as whatever is really scientific 
in phrenology has been incorporated in physi- 
ological psychology. 

Handbuch fur Heer tjnd Flotte. Enzy- 
klopadie der Kriegswissenschaften 
und verwandter Gebiete. Unter Mit- 
wirkung von Zahlreichen Omzieren, 
Sanitatsoffizieren, Beamten, Gelehr- 
ten, Generalleutnant Z. D. Mit zahl- 
Herausgegeben von Georg von Al- 
ten, Generalleutnant Z. D. Mit Zahl- 
reichen schwarzen und farbigen, Ta- 
feln, Tabellen, Karten, Planen, und 
Textillustrationen. Berlin, Leipzig, 
Stuttgart, Wien: Deutsche? Verlags- 
haus, Bong & Co. 
This is the third installment of the Handbook 
of the Army and Navy, which we have previ- 
ously had occasion to mention. The present 
volume starts with Adlerfluffel, and ends with 
a biography of Eugen Albori. 

Design and Construction of Induction 

Coils. By A. Frederick Collins. 

New York: Munn & Co., 1909. 

8vo.; pp. 295; 160 illustrations. 

Price, $3 net. 
Collins's "Design and Construction of Induc- 
tion Coils" is a timely work. Until the dis- 
covery of the Roentgen ray in 1896, the coil 
was chiefly employed for the exhibition of high- 
voltage effects — beautiful, but of no practical 
value. Many colleges did not possess one of 
any considerables size. The Roentgen ray was 
closely followed by the invention of wireless 
telegraphy, and thus other new demands were 
made upon the induction" coil. It was also 
found that these new duties required new 
forms and proportions. The induction coil is 



motor boat in waters obstructed by reefs and the result of experiment. The new demands 
shoals. If it is a legitimate request, may I required new experiments to develop a coil 
ask you to kindly let me know the address j which could fulfill these requirements. This 
of some firm who could supply the article, and | book is the result of several years of work in 
the approximate price of each ? A. We do not i such experiments. No one can turn the 



know any apparatus employing tourmaline for 
cutting off the glare of sunlight shining from 
a point dead ahead, nor do we see how polar- 
izing the light could help in that way. Light 
from the sky at an angle of 90 deg. from the 
sun is polarized, and tourmaline would disclose 
that fact and cut down the seeing power, but 



pages without being impressed with its prac- 
tical character. The paper is firm and soft 
so that it takes the ink! perfectly. The type 
is large and distinct, the print open and well- 
spaced, the typography is in every way attrac- 
tive. Closer examination only confirms the 
first impression. The book commends itself 



this is not the case near the sun. It seems . to the mechanician and the scientific man alike, 
to us that smoked glasses would be quite as It does not proceed by the deduction of mathe- 
efficlent as polarizing apparatus. I matical formulas for the calculation of the 
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different parts of a coil, since such formulas 
bave proved a very poor reliance when ap- 
plied to an actual case. Slight differences in 
quality of material and sizes, or in thickness 
of insulation may lead one astray in the rigid 
application of a formula. Mr. Collins has 
taken up each part of an induction coil by 
itself and has discussed its size, construction, 
and adaptation to the other parts in a most 
complete and satisfactory manner. The best 
proportions are given for a series of coils giv- 
ing a spark of twelve inches and under. 
Higher than this it is not necessary to go, 
since one requiring more energy than can be 
converted by a coil giving a spark twelve 
inches long will use a transformer and not 
an induction coil. The different uses of a coil 
are also considered and such variations as 
are necessary to adapt a coil to Roentgen- 
ray or wireless telegraph work are given. Of 
course these differences are principally in the 
secondary winding, where will be found in sepa- 
rate columns the data for these two services. 
This is a very important advantage of this 
book over other books recently published upon 
this subject. One cannot but notice the care 
with which small details are worked out. The 
numerous cuts show every separate piece in 
fullness and completeness. The volume con- 
tains 160 illustrations, while a single illustra- 
tion may contain as many as 21 cuts as 
does the one on page 101, illustrating the 
construction of an interrupter. The data fur- 
nished in the form of tables are quite as full. 
Of tables there are 122, containing the sizes 
and dimensions of every detail of every part 
of an induction coil, and also the prices of 
every kind of material to enter into it. It is 
difficult to see how any one with the slightest 
skill in the use of tools can fail to build a 
good coil under the guidance this book af- 
fords. We believe it will displace all other 
books upon this subject. 

The Manual «f Statistics. Stock Ex- 
change Handbook. New York: The 
Manual of Statistics Company, 1909. 
12mo.; 1194 pp. Price, $5. 
The thirty-first annual issue deals with rail- 
road securities, industrial securities, govern- 
ment securities, stock exchange quotations, 
mining, grain, provisions, cotton, money, bank 
and trust companies. It is admirably printed 
and the maps are clear and numerous. The 
information conveyed is of exactly the nature 
which is of almost daily request in offices 
where financial matters are of any moment. 
It should be on the desk of every railway and 
bank official. 

The Banking and Currency Problem in 
the United States. By Victor Mora- 
wetz. New York : North American 
Review Publishing Company. 12mo. 
The author of this book, Mr. Victor Mora- 
wetz, is an authority on corporations and 
finance. His book is chiefly concerned with 
solving the problem of currency shortage, 
which seems to confront this country at re- 
curring periods. He advances a plan for co- 
operation between the banks and the Treas- 
ury, which includes a note redemption fund 
to be elastic, regulating the uncovered volume 
of notes outstanding, and thus giving stability 
to financial institutions generally. 

The New Building Estimator. A Prac- 
tical Guide to Estimating the Cost 
of Labor and Material in Building 
Construction, from Excavation to 
Finish, with Various Practical Ex- 
amples of Work presented in Detail, 
and with Labor Figured Chiefly in 
Hours and Quantities. A Handbook 
for Architects, Builders, Contractors, 
Appraisers, Engineers, Superintend- 
ents, and Draftsmen. By William 
Arthur, Box 482, Omaha, Neb. New 
York: Published by David Williams 
Company. 
Probably no task requires nicer judgment 
on the part of the engineer or architect than 
the estimation of building costs. For this 
reason any book which will materially help 
him in solving the peculiar problems which are 
presented to him must be welcomed. Mr. 
Arthur in his previous edition has demon- 
strated the fact that he is certainly compe- 
tent to guide the estimating engineer and , 
architect. The new edition of his book brings 
the prices up to date and incorporates much 
new tabulated matter. 



Legal Notices 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

May 25, 1909, 

AND EACH BEARINQ THAT DATE 

[See note at end of list about copies of these patents.] 

Abdominal supporter and truss, combined, J. 

P. Gruff 922,859 

Accounting and tagging system, R. Crane... 922,672 
Acid, anhydrid of acyl salicylic, I<\ Hof- 

mann 922,706 

Acid derivative and making the same, 

salicylic, Acb & Sutter 922,995 

Acoustic apparatus and method, mechani- 
cally actuated, M. R. Hutchison 923,048 

Adding machine, W. H. Tike. Jr 922,027 

Adding machine line and column gage, .T. 

G. Vincent 922,547 

Advertising apparatus, electric, G. Bandieri 922,836 

Aerial machine, J. J. Rekai' 922,952 

Aeroplane, J. Potts 923,075 

Agricultural implements, soil working at- 
tachment for. B. F. Luke 92.3.057 

Air brake pipe coupling, J. E. Beodie 923,112 

Air compressor, automatic, J. Gruninger. . . . 922,694 



PATENTS 



INVENTORS are iuvited to communicate with 
Alumi A: Co., 361 Broadway, New York, or 
625 F Street, Washington, D. C, in regard 
to securing valid patent protection for their in- 
ventions. Trade-Marks and Copyrights 
registered. Design Patents and Foreign 
Patents secured. 

We undertake all Patent, Trade-Mark and 
Copyright Practice, both before the Patent 
Office and the Courts, and we have special facili- 
ties for handling Infringement and other suits in 
Federal and State jurisdictions. 

A Free Opinion as to the probable patenta- 
bility of an invention will be readily given to any 
inventor furnishing us with a model or skrtch and 
a brief description of the device in question. All 
communications are strictly confidential. #ur 
Hand-Rook on Patents will be sent free on 
request. 

Every patent secured through us receives 
special notice in the Scientific American. 

Ours is the Oldest agency for securing patents; 
it was established over sixty years ago. 

MUNN & CO., 361 Broadway, New York 

Branch Office, 625 F St., Washington, □. C, 



Air beating and discharging device, electric, 

L. A . Siebert 922,531 

Air in subways, apparatus for purifying, J. 

Ring 922,953 

Airship, S. D. Wheeter 922,549 

Alarm system, L. Giese 922,883 

Alcohol, utilization of maize ears for the 

production of, F. L. Stewart 923,088 

Alkali metals and making same, suspension 

of carbon in, E. VVeintraub 922,ft45 

Alluvial deposits, recovering values from, •. 

T. Crosby 923,116 

Amusement apparatus, A. Pitzer 922.628 

Anchor, land, F. Lucas 923,056 

Animal holder, T. L. Caldwell 922,667 

Anode element, Gilchrist & Rice 922,470 

Anvils, manufacture of, .1. Hay 922,475 

Ash pan cleaner, J. E. McRobei'ts 923,067 

Atmospheric engine, Speirs & Holm 923,086 

Automobiles and other vehicles, spindle joint 

for, J. A. Myers 922,939 

Automobiles, gear transmission mechanism 

for, E. J. Gulick 923,044 

Automobiles, etc., motive power for, E. S. 

Lea 922,489 

Automobiles, torsion tube support for rear 

axle housings of, E. J. Guliek 923,045 

Awning arm, self-adjusting folding, G. Bap- 

tiste 922,837 

Awning roller support, .T. •. Nodland 922,501 

Axle for vehicles, cast metal, C. G. Ette . . . 922,684 

Bag holder, L. Tedersen 922,624 

Bail ear, S. Tevander 922,971 

Balancing device, J. G. Callan 922,561 

Ball. See Golf ball. 

Ball goal, basket, M. B. Reach 922,630 

Band cutter and feeder, M. Carlson 922,668 

Band cutter and feeder, E. L. Hopkins 922,902 

Banjo, N. J. Koontz 922,704 

Bank, A. I. Zeiger 922,834 

Bar lengthening machine, F. H. Richards... 922,512 

Barrette, W. S. Bechtold 922,838 

Bath cocks, supply pipe connection for, J. 

H. Glauber 922,471 

Battery element support. C. B. Schoenmehl . 922,731 

Beam truss, J. S. Gourlay 922,885 

Bearing, antifriction, ,T. E. Downer 922,864 

Bearing for vertical shaft turbo-generators, 

middle, 0. Junggren 922.593 

Bedstead rail hanger, I\ Jensen 922,771 

Beet flume cover, J. R. Lees 922,92. 

Bending machine, II. J. McGill 922,942 

Berry box, S. H. Ashmun 922,659 

Binder frame, F. Grimme 922,693 

Bit gage, W. J. Parsons 922,808 

Blind and screen, combined, L. H. Lempert. 922.705 

Blind, window, G. P. Mitchell 922,798 

Boat salvage device, G. Salles 922,519 

Bobbin clutching means for rotatable spin- 
dles, G. W. Knight 923,126 

Book clasp, A. Conley 922,858 

Bottle filling machine, B. Gallagher 922,571 

Bottle, non-refillable. C. A. Anderson 922,998 

Bottle stopper, G. Kirkegaard 922,779 

Bottle washer arm and brush, C. K. Volck- 

ening 922,981 

Bottle washing brush stem, C. K. Volck- 

ening 922,982 

Bottle, means for extracting the contents of, 

A. J. Farmer 922,758 

Box, C. Fassnaeht 922,685 

Box, C. E. Boberg 923.111 

Box lid holder, H. W. Morrow 922.611 

Box lid, service, Mueller & Schuermann 923,060 

Boxes, apparatus for forming cement, T. H. 

Williams 922.651 

Bracelet, A. H. Bliss 922,451 

Bridge or arch of concrete or other analo- 
gous materials, D. B. Luten 923,058 

Brush, R. Porter 922,947 

Brush, milk can. J. P. Clarkson 922,458 

Buckle, cotton tie. W. E. Grisham 923,042 

Buckle, harness, H. Nielsen 922,500 

Building block, R. E. Keagle 922,594 

Bullet and projectile. E. Spencer 922,638 

Burial casket, T. Sosnowski 922,819 

Bushing cooler, bung. T. B. Sehimpff 922,961 

Cabinet, drawer, J. J. Cannan 922,852 

Cabinet, filing, G. Jacobs 922.589 to 922.591 

Cage, portable convict. D. F. Younglilood. . . 922,993 

Calculating device, R. H. Fenn 922,465 

Can, C. D. Henriques 922,896 

Can opener, F. G. Mayer 922,932 

Can opener and bottle decapper, G. W. Jop- 

son 922,702 

Cans, forming covers for sheet metal, J. 

Bienzinger. reissue 12,959 

Candlestick, miner's, Ramstead & Johnson.. 922,950 

Cane sling, J. Mallon 922,929 

Canopy for draft animals, D. J 1 . Condon 923.021 

Capping machine, G. Kirkegaard . .922,776 to 922,778 
Car and tender underframe, W. D. Lowry, 

922,787 to 922.789 

Car construction, J. G. Bower 922.846 

Car draft gear, railway. W. R. Matthews.. 922.708 

Car, dump, A. Lipschutz 922,923 

Car friction draft rigging, railway. J. F. 

• 'Connor 922,617 to 922.619 

Car, passenger, F. Koch 922.782 

Car. shovel. E. S. Bennett 922.450 

Car strap, E. M. Hedley 922,765 

Car underframe, C. H. Howard 922,586 

Car upper berth, sleeping, E. G. Budd 922.850 

Car upper berth, sleeping, Kilburn & Budd. 922,913 

Car wheel, E. A. Booser 922.844 

Car wheels, manufacture of. C. E. Wolle.... 922,665 
Cars, steel underframe for railway, Robbins 

& Sharp 922,955 

Card clothing. Bates & Robinson 922,448 

Cards, device for facilitating the dealing of, 

G. H. Rives 922.954 

Carding machine, W. Barber 923.003 

Carousel or merry-go-round, R. W. Steen . . . 923.087 

Cartridge holder, E. E. Neal 923,068" 

Cartridge shells, manufacturing, L. E. 

Hooker 922.585 

Carving machine, F. H. Richards 922.513 

Case. See Show case. 

Casting and making same, malleable iron, 

Manning & Stephenson 922.791.922,793 

Casting hollow structures in permanent 

molds, E. A. Custer 922.754 

Casting machine, ingot, L. E. Howard 922.587 

Casting structures. E. A. Custer 922.753 

Castings, making. Manning & Stephenson . . . 922.792 

Catapult. W. W. McNaughton 922.8i)4 

Centrifugal machine, W. Jorgensen 922,485 




Foot snd 
Power 
Screw Cutting 



"Star" 
Lathes 



Automat! 

Cross 
Feed 

FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENECA FALLS MFO. CO. 

695 Water Street, 
Seneca Falls, N. Y„ U. S. A. 



Engine and Foot Lathes 

MACHINE SHOP OUTFITS, TOOLS AND 
SUPPLIES. BEST MATERIALS. BEST 
WORKMANSHIP. CATALOGUE FREE 

SEBASTIAN LATHE CO.. 120 Culvert St., Cincinnati. 0. 



Veeder Counters 

to register reciprocating 
movements or revolu- 
tions. Cut full size. 
Booklet Free. 

VEEDER MFG. CO. 

18 Sargeant St., Hartford, Conn. 

Cyclometers, Odometers. 

Tachometers. Counters 

and Fine Castings. 

Represented in Great Britain by 
Messrs. Markt & Co., Ltd., b 
City Road, t'inahury Square, 
London, E. C, England, 





&54.00 per day 
™ e of R ,L Md C AMER A-SCOPE 

And Tve can prove it. Anyone can operate 
it. Makes (t finished button photographs a 
minute. Price of Camera-Scope, with sup- 
plies for making 3U0 pictures (enough to 
pay for the complete outtit) S'2-t.OO. 
Kxtra buttons $1 per hundred ; extra frames 
11.50 per groas. Be independent and make 
iinoney foryouraelf. Write today. 
W. S. MOUHTFORD, 100 Maiden Lane, New York, N.Y. 



THE MOTORCYCLE 

has "arrived." It is perfectly practicable 
for any man capable of riding a bi- 
cycle and will carry a single passenger 
as fast and as far as an automobile. 

The Greyhound 

is as good as the best in material, workmanship 
and reliability, and is absolutely the simplest 
and most comfortable motorcycle in the world. 
Correspond with us about any motorcycle 
matter that interests you, either as rider or 
dealer. Catalogue free. 

THE AUTO-BI CO., 1450 Niagara St., Buffalo, N. Y. 
Oldest American Motorcycle Makers 




FOR 

GUNSMITHS, TOOL 
MAKERS, EXPERI- 
MENTAL & REPAIR 
WORK, ETC. 

From 9-in. t o 13-in. swing. 
Arranaed for Steam or 
Foot Power, Velocipede 
or Stand-up Treadle. 
Send for Lathe Catalog. 
W.F.&JN0. BARNES CO. 

Established 1872. 
1999 Ruby St., Rockforb, li.l., 



** A AfAnoiifi/K»" American Journal of 
AerOnaUUCS Aerial Locomotion 

Read the Enormous Progress in Flying Machines! 
and Airships. 

Nothing happens aeronautically anywhere in the- 
world unrecorded in this magazine. 

The Only Aero Journal in America. Third year. 

Send for sample copy. 

1775 Broadway, New York 



Crescent Wood Working Machinery 

Oivps BH.i.isfnrtio7i. — Thousands 1 n daily ■— 



ves satisfaction. — Thousands 
use. 
Band Saws, Saw Tables, Jointers, 
Sh;t per &, Borers, S« lug 
Saws, Disk Grinders, 
Planers, Pinner mid 
Matrlier, Band Saw 
Blades. 
Catalogue mailed on 

application. 
The Crescent Machine 
Co., 230 Main Street. 
Leetonia, Ohio, U. S,A. 





$60 



GOES LIKE SIXTY 

SELLS LIKE SIXTY? 
' SELLS FOR SIXTY 

GILSON 

IGASOLENE 
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SOME NEW AMERICAN AEROPLANES. 

(Concluded from page 421.) 
plane he has made use of eight of these 
propellers, and has arranged them in a 
line between the two planes, the idea 
being to give a propulsive effort through- 
out the entire width of the machine. It 
has also been proven that a number of 
small propellers will give a greater 
thrust per horse-power than one or two 
large ones. Mr. Kimball makes use of 
the same motor and wire-rope drive that 
he employed in his helicopter; but he 
has improved upon this drive by install- 
ing a friction clutch between the driving 
drum of the motor and the driven drum 
carrying the wire ropes. The clutch con- 
sists of a cast-iron floating ring, and also 
of a leather lining in these two drums. 
It allows a certain amount of slipping 
to occur at the start, so that the propel- 
lers are not strained and broken as be- 
fore. It is also set so that it will slip 
with a 25 per cent overload. This im- 
provement, according to the inventor, 
has made a rope drive for aeroplanes en- 
tirely practicable. The wire rope used is 
only % of an inch in diameter, and con- 
sists of six strands, each of which con- 
tains 19 wires. The rope has a tensile 
strength of 2,000 pounds, while the pull 
to which it is actually submitted is only 
80 to 90 pounds. There are two endless 
cables, one for each set of four propel- 
lers. They are held under proper ten- 
sion by a single idler for each one. The 
motor makes 1,900 revolutions per min- 
ute to 1,600 of the propeller, and the ca- 
ble travels at the rate of 7,500 feet per 
minute, or about 86 miles an hour. The 
propellers have four blades each. They 
are 3 feet 10 inches in diameter, and 
have a pitch of 4 feet. The thrust ob- 
tained is about 175 pounds. The motor is 
a four-cylinder, two-cycle engine of an 
improved type, the cylinders being 4x4. 
It develops 50 horse-power at 2,000 R. P.M. 

The main planes of the Kimball ma- 
chine are 37 feet by 6%, feet, and they 
are spaced 4 feet 2 inches apart. They 
have a very slight curve of about 1 in 26, 
and their angle of incidence is about 5 
deg. The rear edges project out 18 
inches beyond the main plane and are 
rather flexible. The machine is provided 
with movable wing tips, 4 by 4 feet in 
size, on the ends of both planes. There 
is a double-surface horizontal rudder in 
front, 12 by 2%. feet in size, the planes 
of which are spaced 3 feet apart. This 
rudder is located 9% feet in front of the 
main planes. It is operated by a lever 
convenient to the right hand of the 
aviator, while another lever worked by 
the left hand operates the two sets of 
four vertical rudders each, placSd on the 
rear of the movable wing tips. This 
lever also operates the front wheel, in 
order to steer when running on the 
ground. 

The main features of the Kimball aero- 
plane are the use of multiple propellers 
and fitting of quadruple vertical rudders 
close to the main planes, near their ex- 
tremities. If the inventor can run his 
propellers at a high enough speed to ob- 
tain from 300 to 400 pounds thrust, he 
will probably be able to get in the air; 
but at the present writing he has made 
only one attempt, which was unsuccess- 
ful in this respect. 
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MAKING THE EYE OF SCIENCE. 

(Continued from page J/25.) 
of the proper shape and curvature. 

But, you will want to know, how does 
the workman know when the glass to be 
tested fits the test glass? It is in this 
"how" that the exquisite fineness of the 
test resides, for the beautiful phenomena 
of Newton's rings comes into play here. 
Any extremely thin and attenuated film 
will show diffraction colors — soap bub- 
bles are common examples. Every child 
knows that the bigger the bubble, the 
more beautiful the colors, and the grown- 
up knows that the bigger the bubble, the 
thinner the film. When the glass to be 
tested is laid in the test-glass hollow, 
there Is a thin film of air left between 
(Continued on page IM.) 
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them. If this thin film of air is of even 
thickness throughout, the lens will be 
filled with a glow of color which changes 
as pressure may be brought to bear on 
the lens, thus thinning the film of air. 
If this glow is but one color and with 
no colorless patches, it is evident that 
the lens fits the glass perfectly; if the 
color is in bands or rings, or if more 
than one color shows, it is equally evi- 
dent that the lens does not fit over all 
its surface, and consequently is not accu- 
rately ground and polished. This is the 
most delicate test known to science for 
equality of surfaces, and, if properly 
done, is absolutely reliable. 

Microscopic objectives are tested in 
other ways. A 1/12-inch objective pos- 
sesses a front element so small as to be 
seen with difficulty. It is actually 1/7 
millimeter in diameter. This is too mi- 
nute to admit of using the color test. 
These tiny lenses are ground by work- 
men of whom there are hardly ten in 
the world — men who have spent their 
lives over the tiny lathes and shells 
which grind hemispheres of glass of such 
exceeding smallness as this. It is more 
by feeling and intuition than by examina- 
tion with magnifiers that they know 
when such lenses are true and perfect to 
their shells, but it is the fine optical and 
visual test on a diatom of fine markings 
and infinitely small size, such as Amplii- 
pleura pellucida or Pleurosigma angula- 
tum, which determines their degree of 
perfection. 

When all the elements of a fine anastig- 
matic photographic lens are ground, they 
have then to be cemented together, if it 
is a cemented lens, and, most important 
of operations, trimmed so that the opti- 
cal center and the mechanical center of 
the several individual elements coincide. 
While the clear Canada balsam cement 
is yet "green," the glasses are revolved 
on a lathe, and the workman observes 
in them a reflection of a light source — 
in the illustration, a burning gas-jet 
held in the hand. When the optical cen- 
ters of the lenses do not correspond with 
the center of revolution or mechanical 
center, the reflected image dances. The 
cement is softened with heat and, by 
pushing on the edges of the revolving 
lenses, the operator makes them move 
against each other until the flame is re- 
flected perfectly, and remains absolutely 
stationary while the lens revolves. When 
this condition is obtained the cement is 
allowed to harden, and the edges of the 
lenses are trimmed away with a diamond 
cutter. 

The several lenses which compose a 
fine microscopic objective are not only 
centered and trimmed, but mounted, on 
one lathe and by one man, who also 
makes the mounting. This departure 
from the modern factory practice of 
"one man, one job," has been found 
necessary because no two lathes, be they 
ever so accurately made, revolve in ex- 
actly the same way, and if a lens be 
trimmed by one lathe and mounted in 
brass cells made on another lathe, the 
mechanical and optical centers will not 
align perfectly. 

A 1/12-inch microscpoic objective is a 
collection of lens elements, the magnify- 
ing power of which is equivalent to a 
single lens of 1/12-inch focus or about 
120 diameters. Its working distance, 
i. e., the distance the front element has 
to be from the object viewed, may re 
slightly greater or less than 1/12 inch. 
With an eyepiece of %-inch focus, such 
a lens will give a magnification in the 
microscope of 2,400 diameters, or 5,760,- 
000 times. In other words, if a diatom 
could be enlarged in wax as much big- 
ger than the original as the image of it 
is greater than it is itself, by such an 
equipment as is described above, it 
would hold on its surface 5,760,000 di- 
atoms. 

It is obvious that any error in the 
making of such a lens is magnified 
equally with the object. If the lenses 
are in the least degree decentered, the 
amount of error is magnified according 
(Concluded on page us). 
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to the magnification of the object seen. 
It is essential, therefore, that the mount- 
ing he absolutely accurate, a condition 
satisfied by using the same lathe for 
both making the mount and trimming 
the lenses of the objective. 

A photographic lens of high quality 
must pass tests of great difficulty and 
searching power. It is put in a camera 
and tried out on an accurate chart, and 
must "cover" a certain area of this chart 
at a certain distance, while rendering 
the image perfectly flat and without dis- 
tortion. Uncorrected photographic lenses 
have a great many aberrations — curva- 
ture of the field, spherical aberration, 
coma, flare, astigmatism, curvilinear dis- 
tortion, chromatic aberration; and a 
good photographic lens must be without 
these, or it fails to pass its tests. In 
the optical factory in which the illus- 
trations for this article were made, every 
photographic lens is provided with a 
ticket, and on this chart the expert lens 
examiners put down a check mark 
against every fault or aberration of the 
lens under examination. A perfect lens, 
such as is marketed, shows on its chait 
nothing more damaging than the pres- 
ence of a few minute air bubbles, im- 
possible to avoid in the special optical 
glass which is used in the production of 
"anastigmats." These air bubbles, often 
giving great concern to purchasers who 
do not understand their harmlessness, do 
nothing more damaging than to decrease 
the light-passing capacity of the lens by a 
percentage equal to the percentage their 
area is to the area of the lens — a small 
fraction of one per cent. 

In addition to testing out for optical 
aberrations, the tester hunts for striae, 
streaks in the glass, for strains, for im- 
proper centering, for imperfections of 
cementing, for poor mounting, for de- 
fects in the glass not classified, as 
scratches and marred places, so that, 
when a lens has finally passed the in- 
spector, it is a perfect specimen so far 
as human ingenuity can make it. 

Microscopic objectives, on the work of 
any one of which may depend not only 
the success of scientific experiments and 
the obtaining of new knowledge in a 
hundred branches, but even human lives, 
are the subject of the most minute care 
in testing. An unskilled observer may 
find it difficult to distinguish between 
the image made by a poor and a good 
one-twelfth, but the scientist who uses 
it, and equally with him the trained man 
who examines it before its being put in 
stock, has no difficulty in finding out 
from the severe test objects whether it 
will properly "resolve" the fine markings 
on a diatom, whether it has "color 
fringes" or not, whether its field is flat 
or not. 

Lens calculated, glass selected, shells 
and blocks carefully machined, glass 
ground once, twice, and again, lens ele- 
ments tested, repolished or ground if 
necessary, centered, mounted, again 
tested, charted, and reinspected, the 
glass eyes of the microscope and the 
camera, twin eyes of science and the two 
most important tools in the laboratory, 
go from the factory all over the world 
to the laboratories wEere are made a 
large per cent of all the discoveries in 
science of all kinds, but particularly in 
the natural sciences and in all those de- 
partments of human knowledge which 
have to do with the body and with health 
and the cure of disease. And all the 
work done in these laboratories depends 
in the first instance on a little bit of 
glass, a mathematical formula, and the 
precision with which the glass can be 
made to fit the x 2 n % of the master opti- 
cian. 

» in < 

Testing Ancient Bronzes. 

Old objects of bronze and copper are 
usually covered with thick layers of oxide 
which make it impossible to recognize 
the true character of the metal or alloy. 
The removal of this highly valued patina 
is not generally allowable, and the metal- 
lic surface that may be exposed at sharp 
(Concluded on page J/35.) 



Gas engine, E. J. Guliek 

Gas extractor and mine ventilator, G. Laws. 
Gas machines, interlocking device for, L. H. 

Miller 

Gas, manufacturing, W. H. Cone 

Gasolene engine, H. J. Wegner 

Gate, Z. T. Cox 

Gate opener, F. A. Schuster 

Gearing, G. Westinghouse 

Gearing, reversible transmission, M. W. 

Kouns 

Gearing, speed change, Garvin & McClellan. 
Glass drawing machiue, L. A. Thornburg... 
Gluing textile fabrics, machine for, Schroder 

& Seldal 

Golf ball, E. Kempshall 

Governor, W. Fox 

Grading attachment for vehicles, road, W. 

S. Livengood 

Grain bin dump distributer, J. R. Pattinson 
Grain mill signaling attachment, B. B. & J. 

W. Spratlin 

Grain sprouting or germinating apparatus. 

A. W. Grunwaldt 

Gramophone, L. T. Haile 

Gripper attachment. J. R. Grove 

Grubbing and root breaking machine. D. M. 

Gates 

Gun, portable, O. Lauber 

Gun. recoil. Lauber & Rominghaus 

Hammer attachment, D. M. Eddy 

Hanger. See Bedstead rail hanger. 

Harness suspending means. J. Howard 

Harrow or cultivator. J. Courtenay 

Harvester, potato. L. Kniffen 

Harvesters, apparatus for straightening 

grain upon. D. H. Simmons 

Hat brim curling machine, C. E. Sackett... 

Hay fork, A. A. Parish 

Headlight. R. H. Welles 

Heating device, Perolzveich & Rosenbusch.. 

Heating device, orchard. R. Henry 

Heating plant, room. B. Korting 

Heating storage water, system of, J. L. 

Curran 

Heddle making machine. C. B. Borgeson.... 
Heel and protector therefor, boot, J. W. 

Baddock 

Heel, shoe, M. Molitor 

Hinge, D. W. Lenahan 

Hinge, O. W. Ellerbe 

Hinge, post, W. S. Emery 

Hoisting and conveying apparatus, A. E. 

Norris 

Hoisting apparatus, H. Aumund 

Hoisting apparatus, W. F. Murray 

Hoisting apparatus, C. Conklin 

Hoop lug and connection. J. T. Hogan 

Horn, cam operated, M. R. Hutchison 

Horn or alarm, mechanically actuated 

diaphragm. M\ R. Hutchison 

Horse detacher. J. G. Miller 

Horse detaching device. M. F. Sadler 

Horseshoe. G. Marshall 

Hose coupling, gas, C. Sautter 

Hose pipe coupling end connection, Nelson 

& Brown 

Hot-air engine. E. M. Fraser 

Hub clutch gear, vehicle, B. Settergren. . . . 

Igniter timing device, J\ G. Heaslet 

Indicator, H. D. Flegel 

Inkstand. W. Rodiger 

Insulating joint. A. F. Batchelder 

Insulator, electric line, R. Henry 

Insulator, third rail, L. M. Randolph 

Internal combustion engine, C. D. McClin- 

tock 

Internal combustion engine, T. D. Kelly.... 

Ironing board, S. A . Barber 

Ironing board, H. F. Knorr 

Ironing board, G. F. & C. I. Wilson 

Ironing table, folding, C. A. Detwiler 

Irrigator having a constant temperature, E. 

de N. du Plantier 

Jam dolly. A. Ricketts 

Knob spindle compensator. W. S. Trask .... 

Labeling machine, F. W. Wild. Jr 

Labeling machine, bottle. G. A. Thornhill . . 
Labels to garments, etc., attaching, M. 

Mayer 

Ladder, H. B. Fuller 

Ladder, trussed, A. P. Boyer 

Lamp, electric arc. L. O. Kozar 

Lamp, gas, A. H. Humphre.v 

Lamp, mercury or other vapor electric, Kent 

& Lacell 

Lantern. Koch & Mavforth 

Latch, door, E. H. Tout 

Latch, gate. B. H. Hannemann 

Lathe, self-feeding scratch brush, J. H. Goss 

Lemon squeezer. A. J. Bennett 

Lens for building lights, F. Schwickart. . . . 

Letter box, H. C. Giles 

Level, H. A. Schatz 

Lifting jack. A. M. Colt 

Lightning arrester, E. E. F. Creighton 

Liquid elevator, J. P. Buchanan 

Liquid raising means. H. P. W. Esning.... 
Liquids, apparatus for controlling the flow 

of, A. Priestman 

Loading and unloading mechanism, G. Davis 

Lock alarm. J. Newman 

Loom, W. C. Perry 

Loom thread parting mechanism, A. E. 

Rhoades 

Looms, weft-feeler for automatic weft- 
replenishing. W. R. Stitt 

Lumber handling apparatus. C. E. Cleveland. 

Magnetic separation. W. B. Moore 

Mail bag delivery apparatus, G. A. Mains. 
Mail bag exchange apparatus, C. W. Burke, 

et al 

Mail receiving and delivering apparatus, au- 
tomatic, H. H. Hunter 

Maize cars, utilization of. F. L. Stewart.... 

Mane ling roller, F. W. Lauterbacb 

Manhole frame and cover, combination, D. 

A. Harrington 

Manure spreader. W. I. Wiedemeyer 

Mashing machine. A. R. Keller 

Match box. G. Gleasure 

Match safe and cigar cutter, combined, D. 

C. Flanigan 

Match safe and lighter, J. G. & A. L. 

Portteus 

Measuring and indicating device, H. J. 

Marx 

Mechanical movement, R. J. Forman 

Mechanical movement, O. H. Slafter 

Metal construction, W. P. Lawrence 

Metallic linings, making seamless, Burr & 

Gibbs 

Metronome, White & Hunter 

Milk container, G. W. Maxwell 

Milking machine, O. Mortensen 

Mill. See Pulverizing or grinding mill. 

Mincing machine knife. A. Gomory 

Miter box, W. H. Eastman 

Mixtures, apparatus for obtaining intimate, 

E. Dor-Delattre 

Mor ar mixer. G. D. Scheiffler 

Motor control system. H. F. Stratton 

Motors, short circuiting device for electric, 

C. A. Scbnur 

Mower attachment, S. E. Staal 

Muffler cut out mechanism, L. S. Chad- 
wick 

Music holder, R. W. Mills 

Music roll container, L. Haas 

Music sheet turner, Shaw & Yost 

Music instrument, stringed, A. S. Leslie.... 
Needle lubricating device. J. B. Hadaway.. 
Needle and the like, holder for, F. W. 

Hawkes 

Nozzle, G. L. Burden 

Nozzle, H. B. Helm 

Nuisance, device for preventing dog, A. H. 

Roberts 

Nut and bolt, self-locking, M. Jacobs 

Nut lock, S. Truston 

Nut lock, L. T. Twyman 

Nut lock, R. F. Ross 

Nut lock. R. Scherer 

Oil can. T. W. Alexander 

Oil switch. H. L. Van Valkenburg 

Ore pulverizer. Good & MeCullough 

Ore treating furnace. C. C. Medberry 

Ore volatilizing, revolving, H. H. Hughes.. 

Ores, treating nickel, A. G. Betts 

Oven, camp, W. H. Hart, reissue 

Packing box, G. Cerf 

Packing for elastic fluid turbines, shaft, 

K. Ahlquist 
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Pennsylvania R. R. 

Reminder Bulletin . 

The highest class railroad 
train in the world is 
The Pennsylvania Special. 
Its regularity of schedule is 
proven by performance. Its 
equipment fits the busy man's 
convenience, its time his leis- 
ure. 

He may rest, read, dictate, 
eat, and sleep in the closed 
hours of business. It is an 
annex to his office and a re- 
production of his club. 

New York to Chicago be- 
tween suns. 

It's a day to the good. 

Leaves New York 3.55 P. M . , 
arrives Chicago 8.55 A. M. 

Leaves Chicago 2.45 P. M., 
arrives New York 9.45 A. M. 



PARIS CARTERS 



Metal 
can 
touch 
you 

You need them es- 
pecially with A'nee- 
Drawers. 

The only garters that 
fit so perfectly you 
wear them unconsciously. 

25 and 50 cents at dealers, or direct 
if you don't find them. 

A. Stein & Co., 182 Center Ave., Chicago 




Copvritrhteil 

lik>8"bv 
A. Stein & Co, 



ICE YACHT BUILDING.— COMPLEET 

details for the construction of Ice Yachts, with many 
illustrations', are contained in Supplement Nos. 624, 
1154* II 97 and 1253* Each number gives plans of 
a different boat. Price 10 cents each. For sale by Munn 
tfcCo. and by all newsdealers. 




WANTED-A RIDER AGENT: 



IN EACH TOWN 

and district to ride 
_ and exhibit a 1909 
Model "Ranger" bicycle, furnished by us. Our agents everywhere are making money 
fast. Write for full particulars and special offer at once. 

NO MONET REQUIRED until you re~eive and approve of your bicycle' We ship 

to anyone, anywhere in the U. S. •without a cent deposit in advance, PrePay freight. 

and allow TEN OATS' FREE TRIAL during which time you may ride the bicycle and 

put it to any test you wish. If you are then not perfectly satisfied or do not wish to keep 

the bicycle you may ship it back to us at our expense and you "will not be out one cent. 

CAPTHRY DRIPFQ We furnish the highest grade bicycles it is possible to make at one 

r AU I Ull I rflluLv small profit above actual factory cost. You save $10 to $25 middlemen's 

profits by buying direct of us and have the manufacturer's guarantee behind your bicycle. DO 

NOT BXT x a. bicycle or a pair of tires from anyone at any price until you receive our catalogues and 

I learn our unheard of factory prices and remarkable special offers to rider agents. 

I Villi Uf II I DC ACTfilllCIIEn wl!en y° 11 receive our beautiful catalogue and study 

I IUU ft ILL DE HwlUHIOnCU our superb models at the wonderfully low price* we 

I can make for 1909. We sell the highest grade bicycles for less money than any other factory. We are 

I satisfied with $1.00 profit above factory cost. BICYCLE DEALERS, you can sell our bicycles 

t under your own name plate at double our prices. Orders filled the day received. 

SECOND HAND BICYCLES. We do not regularly handle second hand bicycles, but 
usually have a number on hand taken in trade by our Chicago retail stores. These we clear out promptly 
^rt at prices ranging from $9 to $8 or $10. Descriptive bargain lists mailed free. 
' TIDCO PH ACTED RDAIfEC single wheels, imported roller chains and pedals. 

I IfllLOl UllAO I Eli"UllMlVEwj parts, repairs and equipment of all kinds z\ half the usual retail prices. 
DO NOT WAIT* but write today and we will send you free by return mail our large catalogue, beauti- 
fully illustrated and containing a great fiind of interesting matter and useful information; also a -wonderful proposition 
on the first sample bicycle going to your town. It only costs a postal to get everything. Write it now. 

MEAD CYCLE COMPANY DeplL 175 CHICAGO, ILL. 




DECADE VHII DIIV A MOTHD of-iay tind — before yai spend a cent — write your name on a 
DLTUnC IUU DUI AlHUlUn postal card and mail itto us— we will Bend yon our catalogue 

of Roberts Motors say, and judge for yourself 



and Book of Testimonials. Read what actual 

ROBERTS MOTORS 

(Ifc TO 60 H. P.) ARE TROUBLE PROOF 

They are designed by E. W. Roberts, M.K., one of the most expert mechanical engineers in the 
U. S, and constructed under his personal supervision. 

Nothine is experimental. They have no freak ideas — no base explosions or back fire. Everv 
Roberta Engine is thoroughly tested in the best testing- room in the U. S. and fully guaranteed". 
Don't fail to send a post card for tur catalogue and Book of Testimonials. Good agent* wanted. 

ROBERTS MOTOR CO., 1411 Columbus Ave.* Sandusky* Ohio, U. S. A 



ScKools and Colleges 



Electricity 





A Swing of 
Steel Springs 



Practically Taught 




| through the medium of tools and machinery. 
Our studentileam bydoingthework them- 
selves, under theguidance of skilled instructors, 
in the largest and best equipped Electrical 
School in the U. S. We prove our claims 

J by showing all applicants through the school. 
Write or call for Prospectus " T." 

NEW YORK ELECTRICAL SCHOOL 
39 West 17th Street New York City 



"HOW TO REMEMBER" 

Sent Free to Readers of this Publication 



llStoEAssSfttac 



You ars no greater Intellectually than 

your memory. Easy, inexpensive. In- 
creaBei income; gives ready memory for 
faces, names, business details, itndiea, con- 
versation; develops will, public sp.iaking, personality 
Send today for Free Booklet. Address ■* 

DICKSON MK5I0HY SCHOOL, 700 Auditorium Bldg., Chicago 



QTI I ^\^f Leading Lnw School In 

^9 I \J \J 1 Correspondence Intrtrne- 
tion. Established 1893. 

A RAaf Prepares for the bar. 
JR RMf Three Courses : College, 

RR RR Post Graduate and Busi* 
^Ljj PR ■■ ness Law, Method of in- 
struction combines theory 
and practice. Approved 
by the be'ich and bar. 

Classes bee in each month . Sen d for catalog giving 
rules for admins ion to the bar of the several States, 

ChleafTO Correspondence School ofLftW 
500 Reaper Block* Chicago 




LEARN WATCHMAKING 

We teach it thoroughly in as many months as it 
formerly took years. Does away with tedious appren- 
ticeship. Money earned while studying. Positions se- 
cured. Easy terms. Send for catalog. 

ST. LOTJI6 WATCHMAKING SCHOOL, St. Louis, Mo. 



How to Construct 
An Independent Interrupter 

In Scientific American Supplement. 1615* 
A. Frederick CoIIIqs describes fully and clearly with 
the help of good drawings how an independent multiple 
interrupter may be constructed for a large induction 
coil. 

This article should be read in connection with 
Mr. Collins' article in Scientific American Supple- 
ment, 1605, "How to Construct a 100-Mile 
Wireless Telegraph Outfit.*' 

Each Supplement costs 10 cents; 20 cents for the 
two. Order from your newsdealer or from 

MUNN & CO., 361 Broadway, New York 



£ ,jji Brings sunshine to 
i&?W happy childhood days. 
Clean, healthful joy that 
will recall pleasant 
memories. A little 
third seat for baby — 
also makes a fine foot 
rest. End seats with spring backsfor adults. Has a gliding 
motion that ends gradually. No jerks or jolts. 
ROOM FOR (9) NINE entire 
family. Richly colored canopy. 
A SWING play-house. Absolutely no noise — easy, springing 
motion. Don't waste money on a wood swing. First at 
wholesale. WRITE TO-DAY. BUY ONE on money 
back plan. 
D. H. BAUSMAN, 9 Aine St., Bailsman (Lancaster Co.) Ps. 



$9 



to $1015 



CONCRETE HOUSES 

Cost Less Than Wood 

More handsome thnn Brick, Dur- 
able as granite. A Pettyjohn $35.00 
I b concrete block machine, sand, gravel 
mil) cement are all that is needed. 
Simple, eaay find quick. We 

MM furnish full instructions. Save money 
|H for yourself or make money by 
gjgjgjl selling blocks. 
it^^S^MsiiS^ Write for catalog and suggestions 

THE PETTYJOHN CO., 615 N. Sixth Street, Terre Haute, Ind. 




HOT BATH IN TWO MINUTES 

FOR TWO CENTS 




Aloses, by the aid of a rod, 
struck a rock and got cold 
water. You, bv the aid of a 
HUMPHREY HEATER 

strike a match and instantly 
get hot water. Easily con- 
nected, simple, durable. Write 

for Kooklet and 30 days Trial Offer. 

HUMPHREY CO. 
Dept. 426, Kalamazoo, Mich. 



Don't Thro w it A way 



Hot Water Bag Leak ? 

fENDETS 




They mend all leaks in al 1 utensils— tin 

brass, copper, gran i teware, hot wate r bags 

etc. No solder, cement or rivet. Any one 

can use them; fit any surface; two million 

muse. Sendforsamplepkg.lOc. Complete 

pkg. assorted BizeB, 25c postpaid. Apents wanted. 

Collette Mfg. Co., Box 693 Amsterdam, M . Y 



STEAM TURBINES. —THEIR CON- 

struction. Operation and Commercial Application. 
Scientific American supplements 1304>. 1307, 
130S, 1422, 1400, 1447, 1370, 1372. The 

articles have all been prepared by experts in steam 
engineering. Price 10 cents each, by mail. Munn & 
Co., 361 Broadway, New Fork City, and all newsdealers 



IRON 



AND WIRE a? FENCES 



CATA- 
LOG 



PUR- 
POSES 




ENTERPRISE FOUNDRY AND FENCE COMPANY 
434 South Senate Avenue Indianapolis, Ind, 



Please mention the SCIENTIFIC AMERICAN when writing to advertiser* 
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Classified Advertisements 

Advertising in this column is75cents a line. No less 
than lour nor more than ten lines accepted. Count 
eeven words to the line. All orders must be accom- 
panied by a remittance. Further information sent on 
request. 

READ THIS COLUMN CAREFULLY.— You will find 
inquiries tor certain classes of articles numbered in 
consecutive order. If you manufacture these goods 
write us at once and we will send you the name and 
address of the party desiring tbe information. There 
is no charsre for this service. In erery case it is 
necessary to give the number of the inquiry. 
Where manufacturers do not respond promptly the 
inquiry may be repeated. 

MUNN & CO. 



BUSINESS OPPORTUNITIES. 

WANTED. —Address of makers of first class tire ben- 
ders. Hoopes, Bro. Sa Darlington, Inc., West Cbester,Pa. 



inquiry No. 

buttons. 



8S6S.— Wanted to buy nickeloid for 



MY BOOK. " Building a Business," tells how mail 
order agency business can be started with capital of 
$50to 1100, and make several thousand dollars annually. 
It's free. Robert Hicks. St. Louis, Mo. 

Inquiry No. 8004.— Wanted to buy new or second 
hand machinery for making " bow type." mouse and 
rat trap springs and wire parts, single machine or full 
outfit. 

WANTED.— Sole agency for patented article. Quick 
seller for little money. Address O. Kuehn, 442 Central 
Park, W., New York. 

Inquiry No. 890S,— For a dealer in tapes and cords 
for Venetian blinds. 



PATENTS FOR SALE. 

FOR SALE.— Patent No. 7S7,968.-Typebar for first- 
class visible typewriter that is cheap to manufacture. 
Carries its own guide, furnishing perfect and perma- 
nent, alignment under heavy manifolding. Address 
John Winsor. 146 Mott Street, Corry, Pa. 

Imiuiry No. S91 8.— For manufacturers of "Wydt's 
Electro-Catalytic Sparking Plug." 

FOR SALE OR ROYALTY.- Patent 891.783. Boiler 
flue fastener. Forms perfectly sream tight joint. Posi 
tivelv prevents leakage. No swaging, no packing, easily 
adjusted. Small cost to manufacture. H. 1\ Foster, 
Abbotsford Inn, Los Angeles, Cal. 

Inquiry No. S921. -For the manufacturers of gilt 
paper. 



HELP WANTED. 

LOCAL REPRESENTATIVE WANTED.— Splendid 
inc«me assured ripht man to act as our representative 
after learning our business thorouehly by mail. Former 
experience unnecessary. All we require is honesty, 
ability, ambition, and willingness to learn a lucrative 
business. No soliciting or traveling. This is an ex- 
ceptional opportunity for a man in your section to get 
into a bie paying business without capital and become 
independent for life. Write at once for full par- 
ticulars. Address E. R. Marden, Pres., The National 
Co-operative Real Estate Company, Suite 378. Marden 
Building, Washington, I). C. 

Inquiry No. 895W.— Wanted the address of Worth- 
ington Boiler Co. 

MECHANICAL ENGINEER warned to take charge 
of outside construction. Give experience. Address 
Construction, Box 773. New York. 

Inquiry No- S92S.— For the manufacturers of a 
steam rotary excavator as described in the Scientific 
American of December 12. 11)08. page 347. 

MECHANICAL ENGINEER wanted for charge of 
designing and drafting office for large engineering 
works. Give experience. A ddress Mechanical, Box 
773, New York. 

Inquiry No. 8931 .—For parties who manufacture 
the Western Stump Borer for horing stumps. 



PARTNERS WANTED. 

CAPITALIST OK PARTNER WANTED by ttie in- 
ventor of patent No. 910,488 on aerial navigating ap- 
paratus. Hia object is to secure capital to pay for 
foreign patents and in promoting the improvements 
and experimenting of the aerial flying machine. The 
inventor will only sell a half interest. A grand oppor- 
tunity for tbe right party. J. D., Box 773, N. Y. City. 

Inquiry No. S93<J.— Wanted machinery used to 
spin or wrap paper pencils in the mannerthat paper 
pencils are made. 



FOR SALE. 

ADVERTISER has a slightly used hand-operated 
Burroughs Adding and Listing Machine for sale at a 
liberal discount fr«m the list price of anew machine. 
Phis machine is as good as new and will last a lifetime. 
It has been displaced by the latest style Burroughs 
electric. I will be glad to quote a price on request. 
For further particulars and full information address 
8. A., Box 773, New York. 

Inquiry No. 8941.— For manufacturers of ma- 
chinery for making fly screens. 



EDUCATIONAL. 

CIVIL SERVirE EMPLOYEES are paid well for easy 
work; examinations of all kinds soon; expert advice, 
sample questions and Booklet 40 describing positions 
an* telling ea*iestand quickest way to secure them free. 
Washington Civil Service School, Washington. D. C. 

Inquiry No. S957. — Wanted manufacturers of 
angle bars either malleable steel or sheared. 



LISTS OF MANUFACTURERS. 

COMPLETE LISTS of manufacturers in all lines sup- 
plied at short notice at moderate rates. Small and 
special lists compiled to <-rder at various prices. Es- 
timates should be obtained in advance. Address 
Munn & Co., List Department, Box 773, New York. 

Inquiry No. 8960.— For the address of the Wind- 
sor Mfg. Co.. manufacturers of waterproof collars and 
cuffs. 

A LIST OF 1,500 mining and consulting engineers on 
cards. A very valuable list for circularizing, etc. 
Price $15.00. Address Munn & Co., List Department, 
Box 773, New York. 



Inquiry No. $966.- 

Cohendet Motor Co. 



Wanted the address of the 



Inquiry No. $969.— Wanted machines that make 
accordion dress plaiting (steam). 

Inquiry No. 8972.— Wanted to buy complete outfit 
for making meat hooks. 



-For address of firms inter- 



Inquiry No. S974. 

ested in fishing reels. 

Inquiry No. 8973.— Wanted the address of the 
builders of moving stair cases. 

Inquiry No. *977. -For manufacturers of ma- 
chinery for manufacturing denatured alcohol. 

Inquiry No. 8978.— Wanted the address of manu- 
facturers of dry pans or crushers to grind sand for 
plastering and cement works. 

Inquiry No. $980.— For the address of manufac- 
tui era of mo rtars and pestles that are used by druggists. 

Inquiry No. 8982.— Wanted a machine or process 
for slitting or laminating the edses of heavy card- 
board, impregnating the slit or laminated edge with a 
waterproof material and compressing the edge after 
treatment. The object of the process is to produce an 
edge that shall be waterproof and which shall not fray 
or split when in use. 



Inquiry No. 8984. -Wanted the address of the 
manufacturers of Cypress wash tubs. 

Inquiry No. 8986.— Wanted to buy crown and flint 
glasses for telescope objectives. 

Inqnirv No. 8987'.— Wanted, the manufacturers of 
the Van Winkle, Woods & Sons, and the Weber power 
meters. 

Inquiry No. 8988,-Wanted to buy a large build- 
ing or abandoned manufacturing plant having a large 
water power in a populous town. 

Inquiry No. 8989.— Wanted a machine for making 
cocoa fiber mats. 

Inquiry No. S990.-For information regarding 
sboes not made of leather but similar to the same and 
are as durable. 

Inquiry No. $991.— Wanted to communicate with 
manufacturers of large straw hats for every-day wear. 

Inquiry No. 8992.— Wanted to buy cheap glass 
eyes suitable for images of animals, etc. 

Inquiry No. 8993.— Wanted to buy producer gas 
plants. 

Inquiry No. 8994.— For manufacturers of an ap- 
paratus to produce very high temperatures. 



Packing, metallic ring, J. Sieger 922,635 

Pail fastening and sealing device, C. C. 

Batchelor 922,557 

Pail holder, milk, T. N. •ium 922,621 

Pail stand, foldable paste, J. A. Jensen... 922,909 

Paper fruit box, E. W. Cornell 922,459 

Paper holder, toilet, Aspenleiter & Miller... 922,745 
Paper wrapper for moldings, etc., F. Kauf- 
man 922,772 

Pavement, street, S. E. Finley 922,687, 922,688 

Pen and pencil clip, F. C. Lowrey 923,055 

Photographic dry plate, L. Husson 922,908 

Photography, F. W. Donisthorpe 923,030 

Photography, color, E. Clifton 923,019 

Photometer, W. Herrimann 922,583 

Pianissimo device, G. A. Wheeler 922,828 

Piano pedal and making the same, A. L. 

Ebbels . 923,036 

Picture machines, automatic light shield for 

moving, D. C. Woodworth 922,743 

Pile fabric, woven, J. K. Dalkranian 923,027 

Piling, interlocking sheet, C. S. Boardman. 923,110 

Piling, metal sheet, T. C.Jackson 922,769 

Pipe coupling, etc., blank for the manufac- 
ture of middle rings for. G. H. White.. 922,990 

Pipe joint coupling, H. B. Hodge 922,480 

Pipe wrench, D. B. Edwins 922,866 

Planter, combination, C. Linder 922,922 

Planters and fertilizer distributers, broad- 
cast attachment for, B. F. Cranwell, 

et al 923,023 

Planting machine. B. C. McCoy 922,940 

Plow, R. T. Huggins 922,905 

Plow, rolling drum, J. P. Smith 922,535 

Plug, plumber's sanitary test, Turner & 

Stall* 922,544 

Pocket box, combination. C. Jensen 922,592 

Pole piece fastening device, J. D. Fir- 

min 922,760 

Pole support, T. Haines 922,763 

Post card and fan, combined picture, K. 

Munster 922,715 

Potato digger, J\ Reuther 922,816 

Potato digger, J. S. Robbins 923,079 

Power transmitting device, F. R. McBerty.. 922,802 

Press. A. G. Fell 922,759 

Printing and vending machine, ticket, F. ' 

W. Smith 923,085 

Printing, book press for color, N. P. Torn- 

bladh 922,542 

Printing machine, A. B. Dick 922,861 

Printing mechanism, R. A. Pollock 923,074 

Projectile, E. Gathmann 922,573 

Propelling vessels, means for, F. Ishoy... 923,123 
Pulley attachment, clutch, W. C. Perry.... 922,719 
Pulverizing or grinding mill, J. W. Fuller, 

Jr 922,468 

Pulverizing roller, E. E. Porter. . . 922,505, 022,506 

Pump, hydraulic air, P. Lewis 923,053 

Pump or condenser, air, H. Keller 922,595 

Punch, rivet, C. L. Bean 922,660 

Puzzle, A. R. Foss 922,874 

Rail and gutter, combined • life, J. F. 

Booraem 923,010 

Rail chair, ,T. C. Wise 922,653 

Rail fastening, M. F. Bonzano. 

922,843, 923,008, 923,009 

Rail joint, E. M. Smith 922,533 

Rail joint, C. R. Baldrige 922,835 

Rail joint, insulating, B. Wolhaupter 922.742 

Rails from spreading, means for preventing, 

C. H. Magruder 922,928 

Railway spike and lock, J. M. Jones 922,483 

Railway switch, R. L. Brewer 922,661 

Railway tie, L. F. Exner 922.569 

Railway tie, metal, J. J. Pierce, Jr 922,626 

Railway ties, attachment for wooden, C. 

H. Bennett 923,004 

Railways, etc., underground subway for 

street, G. W. Jackson 922,768 

Rake attachment, W. E. Riley 922,515 

Razor, safety, J. Reichard 923,077 

Receptacle especially adapted for mustard, 

Lindewirth & Wieck 922,492 

Recorder. See Time recorder. 

Register. J. Frick # 922,876 

Registering the mean working pressure, in- 
dicator for continuously, M. Arndt 922,553 

Relay, cable. I. Kit see - 922,780 

Rock drilling engine, water feed, iust lay- 
ing, C. H. Shaw 922,52(5 

Roller, harrow, and cultivator, combined, O. 

A. Gallatin 922,469 

Rosette. E. Tregoning 922,977 

Rotor construction, E. Mattman 922,794 

Roundabout, C. D. Sauve 922,723 

Rug holder, porous, C. E. Knapp 922, 703 

Rule. C. Hansen 922,580 

Sad iron heater. W. A. Flatt 922,872 

Saddle spring, harness, W. H. Aide 923.102 

Safety device, automatic. W. D. Gelser 922,881 

Salt cellar, H. J. Trimble 922,978 

Sand blast device, S. L. Young 923,100 

Sandpaper wheel. W. G. Liebig 922,491 

Santolol esters. E. Sprongerts ; 922,538 

Sash and window locking device, ventilat- 
ing, F. W. Hold 922,901 

Sash lock, automatic. E. Heid 922.894 

Sash lock, window, H. L. Corsoa 022.670 

Sash locking device, J. E. Gibbs 922,882 

Sash or screen hanger, storm, Peters & 

Grant 922.625. 922,720 

Saw blades and means for attachment of 
the saw blade thereto, cap plate for 

cylindrical. Williams & Wegner 922,650 

Saw blades and the attachment of the saw 
blade thereto, cap plate *or cylindrical, 

Williams & Wegner 922,649 

Saw grinder attachment, G. W. Pippen 922,504 

Saw mills, setting mechanism for twin 

band, C. E. Cleveland 922.855 

Saws, sawdust catching attachment for cir- 
cular, D. J. Bemiller 922,840 

Scaffold and derrick, adjustable, M. Bailer. 923,002 

Seal, snap, E. J. Brooks 923,014, 923.015 

Separator sieve, H. Shupert 922,732 

Sewing machine, binding, J. P. Weis 922,646 

Sewing machine feed mechanism, F. W. 

Merrick 923,062 

Sewing machine needle plate, N. Woolsey... 922,744 

Sewing machine take up, F. F. Dorsey 923,031 

Sewing machine thread controlling mechan- 
ism, button, B. T. Leveque 922,786 

Shade bracket, H. Arnold 923,000 

Shaft collar, G. A. Donahue 922,463 

Shaft coupling, E. 0- Griffin 922,579 

Shafts, machine for cutting kevways in, 

Goad & Hayes .' 922,691 

Shear table and actua ting mechanism there- 
for, F. C. Biggert, Jr 923,109 

Ship's draft indicating means, F. J. Meno. 922,933 

Shoe, J. E. Shawhan 923,083 

Shoe cleaning device, R. Henry 922,479 

Shoe fastener, C. P. Topliff 922,976 

Show case, L. Spady 922,820 

Sight. J. T. Peddie 922.945 

Sign holder, G. Huneryager 922,700 

Sign, illuminated, M. O. Ryan 922,958 

Sign, movable advertising, J. H. La Pearl. 922,784 

Signaling system, J. Means 922,709 

Siphon, W. Harrison 922.698 

Skate, A. J. Kennedy 922,774 




No GERMS 

In Water Filtered 

MONMOUTH 

Simple Gravity 
Filter and Cooler 

This is one of 
the few filters that 
removes Germs — 
purifies as wel 
as clears water. 
Analysis proves it 
1 00£ efficient in 
re mo v i ng the 
dreaded typhoid 
bacilli. It enables 
you to have 
clear, cool, 
refreshing 

Spring 
Water 
Always 01 
Tap 

because it filters just as spring water is filtered — t rough porous 
rock which leaves all impurities on top. 

Filters Ice and Water which many filters will not do. 
Lasts a lifetime. There is nothing to break or wear out. Easily 
cleaned and a child can handle it. 

Capacity 8 gallons — enough for the daily needs or an average 
family. Ask your dealer, if he hasn[t Monmouth Filters we 
will ship one freight prepaid, anywhere in (J. S. 
on receipt of $5.00 (West of Denver $6.00) 
guaranteeing safe delivery. 




Thirty Days Trial. We are so sure this 
filter will more than please you, we are willing to 
refund money if you find it other than as repre- 
sented. Write for booklet and tell us your dealer's name. 

Western Stoneware Company, 650 SLXih. 



A safe, very 
brilliant, power- 
ful, steady, white 
light. Is better than 
electricity orocetylene " 
and cheaper than kero- " 
I sene. 

Every lamp is a 
complete self-con- 
tained miniature 
light works. 
I Clean— bright— odorless 
-portable. Made in over 
00 styles for every pur- 
'pose. Fully guaranteed. / 
Catalog free. Agents wanted. 

THE BEST IN. Ill CO. 

87 E. 5th Street 
Canton, o. 



kittle Slant I 



GASOLINE MOTORS 



I Pushes yonr bout like a giant — takes I 
I room of a dwarf. Most powerful en- 
I giue of its size built. Simple, speedy 
I and sturdy. Two-cycle — two and three 
[port; equipped with, our p.iiented ' 
' force teed lubricjiifng $j|f| UP 
I system. 2 to 16 H. P. 4U 
Catalog FREE. Send 10 cents 
i stamps for " Ignition and Va- 
k porlzatlon," the handiest 
i booklet ever issued for the bene- 
fit of gasoline engine users. | 

UNITED MFG. CO. 

17S W. Woodbrldee SI. 
Detroit 



NO HAMMER NEEDED 

with our Automatic Adjustable - Stroke Center 
Punch. Has knurled adjustable screw cap, which 
regulates stroke. Accurate 
and quick work done with- 
out a hammer in either light 
or heavy strobes. Working 
parts are hardened, durable, and easily accessible for 
necessary repairs. Point can be removed forregrind- 
ingand easily replaced. Size ft in. long when adjust- 
ed for medium stroke. Price $2.00. 

Send for 232 page catalog JSo. 18-B. 
THE L. S. STARRETT CO.. Attool, Mass., U. S. A. 




Palmer Motors 

Two and Four Cycle. One, Two and Four 
Cylinder. Stationary and Marine. One 
to Twenty H. P. Catalogue FREE. 

PALMER BROS., Cos Cob, Conn. 

New York • 30 East 20th Street 

Philadelphia : The Bourse 
Boston : 85 Union Str et 

Providence, R. I.; 24E> Eddy St. 
Portland, Me.: Portland Pier 

Seattle, Wash.: Colman Dock 

Vancouver, B. C: 1600 Powell St. 



First quality from flywheel to pro- 
peller. Built for heavy duty. Famous 
For fuel tconomy, power and reliability. 
The engine that always makes good. 
4 to 100 H. P. Write for Free C ' 
log. lists all Bizes. $35 to $2600. 

Strelinger Marine Engine Co. 

.%♦! CongresH Streei. East, 




FISHERMEN 

The FREEPORT HOOK will CATCH FISH 

It is liand made, from the best materials procurable— 
positively weedlesS and mi tig-proof— ,i perfect, nnturnl 
lure — will hold the ** big one." Words of praise from hun- 
dred* of promt neiit aportemen and business men. Ask 

yonr dealer— or send me seventy-five cents — specifying what kind 
of fish yon want to catch. Try the Hook — money back. Quick* if 
not ttatUUed. Handsome, illustrated booklet FREE. Ask for It. 

LOUIS BIERSACH, Freeport Hook (Block H9), Freeport, III. 



WELL 



DRILLING 
MACHINES 



Over 70 sizes and styles, for drilling either deep or 
shallow wells in any kind of soil or rock. Mounted on 
wheels or on sills. With engines or horse powers. 
Strong, simple and durable. Any mechanic can #perate 
them easily. Send for catalog. 

WILLIAMS BROS., Ithaca. N. Y. 




LAMBfcJtT MODEL 19, fcl/ou 

Meeting the Demand 

"THE Lambert Touring Car Model 19 meets the 
demand for ihe right kind of a car — an ab- 
solutely dependable touring car — at a moderate 
price. There isn't better value on the market, 
for the price, than this long, graceful, speedy, re- 
liable five -passenger, friction-driven Lambert. 

Model 19 has 117-inch wheel base ; 4-cylinder 
Rutenber motor with adjustable fan attached; 35 
to 40 horse-power; speed, 1 t o 50 miles pe r hour ; 
Lambert friction (most efficient) transmission; single 
silent chain drive, enclosed ; painted Lambert green, 
striped light green ; weight 1 900 pounds ; generous 
equipment of accessories and hill tool kit. 

The Lambert friction drive, added to general 
high class design and construction, gives each of 
our six Lambert Models very distinct service ad- 
vantages that appeal to the buyer who investigates. 

Write for fully illustrated descriptive catalogue. 

BUCKEYE MANUFACTURING CO. 

1814 Columbus Ave. Anderson, Ind. 



KEROSENE 
Boat Engines 

as made by us, a re practical, economical 
and extremely powerful. Use less than a 
pintof Kerosene or distil late per horse 
power an hour. There's more power 
per gallon in these cheap fuels than in 
Gasoline. You easdy save $15 to J20 a 
season. 

DS.B5II ZXSS 

start easily and are always ready to go. Thev 
are QUALITY ENGINES— made to last in- 
definitely, without trouble, repairs or adjust- 
ments. Their dogged, "never-say-die" persist- 
ence haa won many a contest against higher- 
powered motors. The price is reasonable. Ask 
tor catalog and learn all about it. 

DD BRIE MOTOR CO., gu^.'s.. 




1 Cylinder, 
4, 6 and 9 h. p. 

2 Cylinders, 
8. 12andl8h.p. 

3 Cylinders, 
18 and 27 h.p. 



Detroit, Mich. 




Ten Million 

GAYLOR AUTOMATIC STROPPERS 

Resharpen all your dull blades in a few 
moments, giving them a hairsplitting 
edge betterthan new. Themotion 
is automatic, no practice required, 
a child can use it. It is the only 
stropperin the world that success- 
fully sharpens double-edge blades. 

In case with barbers' genuine Horse Hide Strop, $2.00 

Order through your dealer. Or will send postpaid on 
receipt of price. Be sure to state for what make of Blade. 
Money willingly refunded if not entirely satisfactory. 

Write for descriptive circular. Agents wanted, 

— L. B. GAYLOR, Stamford, Conn. 

Two Good Books for SI eel Workers 



Hardening, Temper- 
ing, Annealing and 
Forging of Steel 

By JOSEPH V. WOODWORTH 

Size 6l£ x9M inches. 288 pages. 201 illustra- 
tions. Price $2.50 postpaid 

THIS is a practical work, treating clearly and 
concisely modern processes for the heating, 
annealing, forging, welding, hardening and 
tempering of steel, making it a book of great 
value to toolmakers and metal-working mechanics 
in general. Special directions are given for the 
successful hardening and tempering of steel tools of 
a] 1 descriptions, including milling cutters, taps, 
thread dies, reamers, hollow mills, punches and 
dies and various metal-working tools, shear blades, 
saws, fine cutlery and other implements of steel, 
both large andsmall. The uses to which the lead- 
ing brands of steel may be adapted are discussed, 
and their treatment for working under different 
conditions explained; also special methods for the 
hardening and tempering of special brands, A 
chapter on case-hardening is also included. 



The American Steel 
Worker 

By E. R. MARKHAM 

Size S 3 /i x 8 inches. 367 pages. 163 illustra 
tions. Price $2.50 postpaid 

THIS is a standa rd work on selecting, annealing,! 
hardening and tempering all grades of steel,' 
by an acknowledged authority. The author, 
has had twenty-five years' practical experi-" 
ence in steel-working, during which time he has' 
collected much of the material for this book. Care- 
ful instructions are given for every detail of every!" 
tool. Among the subjects treated are, the selection! 
of steel to meet various requirements; how to tell 
steel when you see it; reasons for different steels ; 
how to treat steel in the making of small tools, taps,* 
reamers, drills, milling cutters ; hardening and tern-/ 
peringdies; pack-hardening; case-hardening; an- 
nealing; heating apparatus; mixtures and baths, 
the best kind, and why ; and in fact everything that 
a steel-worker would want to know is contained in 
this book. 

OUR SPECIAL OFFER: 22SS^ of £3S 

each, but when the two volumes are ordered from 
us at one time, we send them prepaid to any address 
in the world on receipt of $4.00. 

MUNN & COMPANY, Publishers 

361 Broadway, New York 
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points and edg&s is too small to afford the 
desired indications. Two German inves- 
tigators, having found that pure copper 
and bronzes containing various propor- 
tions of tin give characteristic streaks 
when rubbed on a touchstone, have de- 
vised a method of determining approxi- 
mately the composition of any bronze ob- 
ject by comparing its streak with those 
made by a series of bronze bars of known 
composition. In practice, four such bars 
are found sufficient. The four bars are 
rubbed on the touchstone (Lydian slate 
or polished biscuit ware) and by the side 
of the four marks a fifth is made with a 
point or edge of the object under investi- 
gation. Pure copper gives a pure red 
streak, but a tinge of yellow is added by 
as little as 1 per cent of tin. 

Chemical analyses of prehistoric bronze 
show percentages of tin ranging from 1.5 
to 30, but very few specimens contain 
less than 6 or more than 12 per cent of 
tin. Silver, lead, antimony, arsenic, bis- 
muth, nickel, and cobalt occur only in 
traces, and the proportion of iron is also 
very small in most cases. It is a remark- 
able fact that nearly all prehistoric 
bronzes are very nearly or quite free from 
zinc, of which many modern bronzes con- 
tain as much as 10 per cent. — Umschau. 



America's Heavy Fire Loss. 

At the forty-third annual meeting of 
the National Board of Fire Underwriters, 
held in New York city May 13th, Presi- 
dent J. Montgomery Hare made an ad- 
dress, in which he stated that a compari- 
son with statistics of losses in foreign 
countries shows that the loss per capita 
in the United States is from 10 to 30 times 
greater than in the principal European 
cities. For the last five years, he said, 
the annual fire loss in this country has 
averaged $269,200,412, the total for the 
period being $1,346,022,059, or about three- 
quarters of a million for each day of the 
five years. In this period the figures were 
largely increased by the San Francisco 
conflagration, but even taking the two 
years since then the losses have kept well 
above the $200,000,000 mark. 

Without counting losses from forest 
fires, the destruction of property in 1907 
by fire totaled $250,084,709, and in 1908, 
$217,885,850. The figures for this year 
give no promise of improvement, Presi- 
dent Hare said, having reached a total 
of nearly $53,000,000 for the first three 
months. 



According to dispatches from Atlanta, 
nothing which has been suggested for the 
benefit of the South since the war has 
aroused such unanimous enthusiasm as 
the proposed highway from New York to 
Atlanta. Whereas the suggestion origi- 
nated with automobile users, it is obvious 
that any scheme for the promotion of 
good roads through country districts re- 
mote from railroads must directly benefit 
agricultural and other large communities 
largely dependent upon highways for 
transportation. Three alternative routes 
have been suggested, all of which follow 
the same course from New York to Phila- 
delphia. Two routes thence to Washing- 
ton are identical, whence one lies through 
Rapidan, Charlottesville, Lynchburg, Dan- 
ville, Greensboro, and Salisbury, where it 
joins the third route and reaches Atlanta 
via Charlotte, Blackburg, Spartansburg, 
Hartwell, and Winder; while the other 
goes through Richmond, Petersburg, 
Raleigh, Columbia, S. C, and Royton to 
Winder. The third route leaves Phila- 
delphia westward to Harrisburg, thence 
down the Cumberland and Shenandoah 
valleys to Harper's Ferry and Lexington, 
crossing the mountains to Martinsburg 
and Salisbury and continuing as above. 
The New York Herald and Atlanta Jour- 
nal have offered prizes for the best sec- 
tions of road in the various districts, and 
an endurance test for automobiles is pro- 
jected, with the object of comparing the 
results on different routes, the ultimate 
decision as to the highway route being 
dependent upon the local road conditions 
achieved by local authorities. 



Skirt marker, Wells & Meek 

Skirt marker, J. D'Elia 

Slack adjuster, automatic, C. O. Anderson. 

Sleeve, splicing, H. Frankel 

Slicing machine, bread, 6. A. Kinder 

Sliding gate, W. W. Wasden 

Slip coupling, E. I. Gulick 

Sn:oke consuming furnace, P. J. Flanagan. . 

Snap hook, W. Gronke 

Soap holder, liquid, H. W. Burgner 

Socket fastener, E. L. Miller 

Soy or sauce substitute, manufacturing, K. 
Okazaki 

Speculum, C. H. Eorde:! 

Speed adjuster, L. R. Culver 

Speed controller, W. J. Seitz 

Spindle, J. N. Kelsea 

Spoke, T. H. Walbridge 

Spring wheel, E. B. Anderson 

Spring winding tool, A. Worcester 

Sprinkler system, automatic. J. P. Casey.. 

Stadia reading apparatus, E. J. Young.... 

Stalk cutter, raspberry and similar, M. B. 
Sherman 

Station Indicator, H. C. Wallace 

Pteam generator, H. Ritchie 

Steam generator and heater, F. L, Duteher. 

Stencil machine, G. Remnsnider 

Stoves, lamps, etc., attachment for gas, W. 
A. Caldwell, Jr 

Strain resisting mechanism, G. H. Forsyth. 

Strainer for lubricating systems, C H. Wor- 
sey 

Stream motor, R. Wilson 

Stream motor, P. J. Hanson 

Street cleaning machine, F. B. Dickason... 

Suit ease attachment, T. Cosgrove 

Sulfooyanids, manufacture of, K. M. 
Chance 

Surgical device. C. K. Eckrode 

Swing attachment. M. R. Grant 

Switch. See Electric switch. 

Tabulating mechanism. S. J. Quincy 

Tag or cheek, A. S. Rheaumi> 

Talking machine stand and horn, combined, 
H. C Miller, reissue 

Tank heater and feed cooker, J. S. Christen- 
sen 

Tank indicator, liquid fuel, S. H. Peckham 

Target trap. S. A. Huntley 

Teazling cloth, etc., device for, S. Grimson 

Telegraph, printing, I. Kitsee 

Telegraph transmitter. T. J. Dunn 

Telegraphy. T. B. Dixon 

Telephone system. A. H. Dyson 

Telescope for indicating ships' oscillations, 
sighting. H. C. Mustin 

Telescope, hinged double, E. Donitz 

Theatrical effects, means for producing, 
A. F. Salle 

Thermoplastic keratin composition, B. B. 
Goldsmith 

Threshing machine feeder. ,T. H. Schlenter . . 

Threshing machine separator. R. McLaughlin 

Ticket, railway, R. A. Smith 

Ties, means for securing splice bars to, M. 
F. Bonzano 

Time recorder, A., P. Schmucker 

Tire cover, spare, H. Cohen 

Tire, pneumatic, F. Reddaway 

T : re protector, E. J. Weidner 

Tire tool, J. A. Swinehart 

Tire, vehicle, A. M. MacFarland 

Tire, wheel, A. R. Bangs 

Tool, hand, A.G. Lamh 

Toy, L. W. King 

Toy spinner, W. Bohn 

Toy vehicle, H. T. Kingsbury 

Toy, wheeled, J. B. Spencer 

Trace fastener, B. F. Woodhouse 

Train or vehicle, electric, J. L. Creveling.. 

Transportation system, elevated, A. E. 
Brock 

Trowel, J. W. Denton 

Truck, car, C. S. Shallenherger 022,066, 

Truck, railway, A. M. Clark 

Tube forming machine, L. C. Smith 

Turbine, elastic fluid. Hanzlik & Hellmer.. 

Turbines, nozzle for elastic fluid, J. G. 
Callan 

Turn table, H. M. Verplanek 

Type bar, justified. F. H. Richards 

Type ribbon handling device, E. C Mag- 
nus 

Typewriting and calculating machine, com- 
bined, H. D. Bolton 

Typewriting machine, G. C Carhart 

Typewriting machine, O. Woodward 

Typewriting machine, E. E. Barney 

Typewriting machine, F\ W. Hillard. 

023.120, 

Typewriting machines, decimal spacing 
mechanism for, Laganke & Smith 

Typewriting machines, variable carriage feed 
for, J. A. Smith 

Umbrella, folding, A. Loukota 

Valve, C F. Fernald 

Valve, W. C. Westaway 

Valve, automatic shut off, A. T. Gries 

Valve, gate, A. P. Smith 

Valve lock, L. Tobaek 

Vamp trimming machine, J. B. Hadaway... 

Varnish gum and producing same, J. J. 
Kessler 

Vehicle brake operating mechanism, motor, 
P. Kranse 

Vehicle exhaust dissipating apparatus, mo- 
tor, G. E. Whitney 

Vehicle for hospital and other purposes, W. 
F. Bernstein 

Vehicle front or platform gear, J. Erret... 

Vehicle spring. L. C Burnet 

Vehicle spring, E. L. Barton 

Vehicle steering and turning device, J. M. 
Eadie 

Vehicle wheel. E. S. Klutz 

Vehicles, device for automatically stop- 
ping. S. H. Cluxton . '. 

Velocipede, R. V. Jones 

Veneering drying apparatus. G. M. Walker.. 

Vessel hull construction. E. S. Hough 

Vibrating screen or separator, Bell & Stur- 
tevant 

Vise, bench. P. F. Wray 

Voltage controller, multiple. E. W. Stull... 

Voting machine. B. F. Eilerman. et al.... 

Wagon brace, dump, P. H. Soentgen 

Wagon jack, G. W. Harris 

Wagon seat. A. A. Vik 

Washer. See Dish washer. 

Washer or button feeding attachment for 
setting machines, E. B. Stimpson 

Washing machine, A. Hofmann 

Washing machine, G. R. Adams 

Watch, A. Pfister 

Water closet seat. W. S. Emery 

Water glass. White & Hof 

Watering device, stock, G. E. Odell 

Watering tank, stock, A. N. Eaton 

Wax extracting apparatus, Smith & Water- 
house 

Weather strip. C B. Ford 

Welding, electric. M. Lachman 

Wel-ling of aluminium- flux for the auto- 
genous, It. T T . Schoop 

Wheel, G. M. Badger 

Winding and cleaning silk and other fibers, 
apparatus for, E. Dubini 

Winding machine guide motion, quill, E. E. 
Bradley 

Window fastening device, L. H. Vogel.... 

Window lock, J. E. Hissong 

Window pane fastener, J. B. T.a Venture... 

Wire bed bottom, woven. G. Boehm 

Wire drawing, plate stand for, P. Vander- 
auwera 

Wire gripper. J. H. Reeee 

Woven fabric, T. Taylor 

Wrench, Bean & Baldwin 



022,740 
023,020 
022,552 
022,600 
023,125 
022,548 
023,043 
022,871 
022,473 
022,453 
022,036 

023,070 
022,845 
022,074 
022,525 
022,012 
022.737 
022,058 
922,65<> 
022,456 
022,833 

022,520 
022,084 
022,817 
023,034 
022,815 

022,666 
023,040 

022,657 
022,652 
022,800 
022,677 
022,567 

022.5(v4 
023.118 
022,880 

022.812 
022,510 

12,063 

022,457 
023,073 
022.588 
022,887 
022,781 
023,033 
022,462 
023,035 

022,038 
022.670 

022,722 

022,602 
022.520 
022.615 
022,818 

023,007 
022,633 
022,660 
022,631 
022,730 
022,541 
023,050 
023.104 
022,602 
022,775 
022,842 
022,014 
022,630 
022,002 
022,752 

022,612 
022,676 
022,067 
022,750 
022,536 
022,581 

022,562 
022,643 
022,6.12 

022,027 

022,550 
023,016 
1)23,08!) 
023,106 

023,121 

022,601 

022,534 
022,025 
022,686 
022,086 
022,578 
022.S36 
023.000 
022,607 

022,506 

022,016 

022,741 

022,841 
022,860 
022,454 
023,107 

022,757 
022,507 

023.020 
022.484 
022.08.'! 
022.00'' 

023,108 
023.008 
022.823 
022,683 
022,060 
022,474 
022,546 



022.640 
022,000 
023.101 
022,800 
023,030 
022.820 
022.043 
022,681 

022.637 
022.873 
023,128 

022.523 
023,001 

023,032 

022.848 
022.644 
022.S0O 
022.785 
023,006 

022,070 
022,814 
022.641 
023,103 



A printed copy of the specification and drawing 
of any patent in the foregoing list, or any patent 
in print issued since 1863, will be furnished from 
this office for 10 cents, provided the Dame and 
□umber of the patent desired and the date be 
ffiven. Address Munn & Co.. 361 Broadway, New 
York. 

Canadian patents may now be obtained by tbe in- 
ventors for any of tbe inventions named in the fore- 
pom? lilt. For terms and further particular* 
i inMrcsa Mnnn A Co.. 361 Broadway, New York. 
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Drawing, Copying and Ink Pencils 

are the finest production of a house that has been manufacturing the highest grade 
lead pencils for 148 years ; and has earned a reputation for excellence that has 
made the A ^TCT T? A T^T7 T? famous all the world over. Sold by all sta- 
name of ^^ - * •tXJJJJIiv tioners and dealers In artists' and drawing materials. 

Samples worth double the money will be sent you on receipt of 10c. 

A. W\ FABER 49 Dickerson Street, Newark, New Jersey 



DONT LET VOCE PATENT LIE IDLE. We'll make 
—dies and tools and manufacture your article ready for 
market. Write now— don't delay. Southern Stamping 
& Mfg. Co.. R. S., Nashville, Tenn. 
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_ Corliss Engines, Brewers' 
and Bottlers' Machinery. THE VII, TKIt 
M ( G. CO., 899 Clinton St.. Milwaukee, Wis. 



MnnPI Q * EXPERIMENTAL work. 

ItIUUlLO Inventions developed. Special Machinery. 
E. V. BAILLAR0 CO.. 24 Franklort Street. New York. 



DTTTl¥llpU Hxpert Manufacturers 

IXVDDLIV. Fine Jobbing Work 

PARKER, STEARNS & CO., 288-290 Sheffield Av., B'klyn, N.Y. 



MOEKT «&_ COMPAWY 

Dip Mnliers, Dlodel linkers, machinery Rullders, Punch Presses, 
Light And Heavy Stampings. l'.'O Michigan St.. Chicago, 111., U.S.A. 



DIE MODELS SPECIAL 
VVOR.K TOOLS MACHINERY 

NATIONAL STAMPING AND ELECTRIC WORKS 

153-159 S. Jefferson Street. Chicaeo. HI. , 



A EXPERIMENTAL WORK 



MODELS 

Anything from a Watch to an Automobile 

CHAS. L. DRESSLER & CO., 141-143 East 23d Sired, New York City 



New York Model and Experimental Works 

INVENTIONS DEVELOPED. SPECIAL MACHINERY 
442 East 166th Street New York, N. Y. 



sets or castings of"V 
MODEL ENGINES a 

" send 10* for 126 page s 
ill. catalogue:, £ 

_^ALSQ TOOLS, 3 
!TAR WHEELS.& PARTS OF MODELS 8 
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Removed to 182 Milk Street. 



Are you interested in Patents, Model or Experimental 
work? Our booklet entitled 

WHAT WE DO-HOW WE DO IT 

will be sent to you on request. 

KNICKERBOCKER MACHINE VVOliKS, Inc., 
8-10-13 Jones street. New York 



M»*B|B! I I LS-DlESj 
ICTAL SPECIALITIES. 



.MANUFACTURERS 

! LET US 

FIGURE — 



D ACVCTC Calendar and Paper Cutter Free. 

DHOIVC I Oi Crane Bros., Mfrs., WestSeld, Mass. 






Build a $5000 Business 



of yonrown and escape salaried drudgery 
for life. 83centoaday will do it. I will send 
yon "'Free Pointers" for a postal. W. A. Shryer, 
Prei. Amnncan Cotfcet'iiService, 81Sf*le Sl..Delroil,Mieh. 




Print Your Own 

~} Cards, circulars, book, newspaper. Press $5. 

J& Larger $18. Savemoney. Print for others. 
J( big profit. All easy, rules sent. Write fac- 
5t tory for press catalog, tvpe. paper, etc. 

■■ THE PRESS CO., Meridcn, Conner (tent. 



NOVELTIES & PATENTED ARTICLES 

.MANUFACTURED BY CONTRACT. PUNCHIKG DIES, SPECIAL MACHINERY. 
E.KONIGSLOW STAMPING STOOL WORKS, CLEvE lano. 0. 



SEALED PROPOSALS. 

SEAT, ED PROPOSALS will be received at tbe oflice 
of the Llbbt-Hnuse Engineer. Tompkinsville, N. V., 
until 1 o'clock P. M., June 28. 1909, and then opened, tor 
furnishing materials and labor of all kinds necessary 
for the construction and delivery of a light-bouse at 
Staten Island Rear Ranee Liebt-Station. Ambrose 
Channel, New York, in accordance with specifications, 
copies of which, with blank proposals and other infor- 
mation, roav be had upon application to tbe Litfbt- 
House Engineer, Tompkinsville, N. Y. 



PATENT FOR SALE 

Patented Arc-Lamp. 

It is patented in the 
United States. Greatest 
production in the field of 
Arc Lamp Technics. 
Very simple and cheap 
to be manufactured. 
Steady and even, clear 
light. Extinction of arc- 
light impossible. Can 
be used without glass 
globe. Even at the most 
violent shock the arc- 
light will not vibrate. 
The lamp may be 
used in electric cars, 
etc., without any me- 
chanism electro-mag- 
netic. Patent is still 
in possession of inven- 
tor and for sale. 
Address REINHOLD T. FELSCH 
12 Union Avenue, Jamaica Plains, Mass. 




PATENT FOR SALE 

Successful 
Milking Machine 

1400 Now In Use 
MERRELL BROTHERS 

524 West Onondaga Street 
SYRACUSE, N. Y. 



MOORE: 8BM 



ierv. Dies. Tools, Models, 
us. Iiiveiitfona perfected. 

lift Streets, Chic 



INVENTIONS developed Mechanically and Commer- 
cially. Shivell Agencies, Tremont B)dg,, Boston, Mass. 

METAL POLISHES.— FORMULAS FJR 

Putz Pomades, Pastes, Liquids, Powders and rioaps for 
polishing metals, are contained in Scientific Ameri- 
can Supplement Nos. l'J8-5. 1*JH8 and I'JSO. 
Price 10 cents each from thisoffice and all newsdealers 



INVENTORS 



We manufacture METAL 
SPECIALTIES of all kinds, 
to order ; largest equipment ; 
lowest prices. Send perfect sample for C"" [""*> l~~ l~~ 
low estimate and best expert advice ' ' * ^— C— 
THE EAGLE TOOL CO., Dept. A. Cincinnati, O. 



Just Published— A BOOK OF INTEREST TO RIFLEMEN 



The Bullet's Flight from Powder to Target 

The Internal and External Ballistics of Small Arms. A 
Study of Rifle Shooting with the Personal Element Ex- 
cluded, Disclosing the Cause of the Error at the Target. 

Illustrated with one hundred and eighty-eight plates, showing the results of over three 
hundred rifle experiments performed and chronologically arranged 

By F. W. MANN, B.S., M.D. 

Size 7%x9% inches. 384 Pages. Price $4.00 postpaid 

rHIS is a thoroughly practical treatise and deals with a subject the literature of which is not commensurate with lis 
importance or interest, and it possesses unusual value, not only because it furnishes a large amount of information, of q 
very practical kind, but because this information is the result of a practical experience on the part of the writer, 
extending over a period of thirty eight years. The results of the author's experiments, as here given, have been per- 
sistently and laboriously worked out with an earnest desire to assist his fellow marksmen. In view of the fact that conjecturing 
and theorizing have been so prevalent in rifle literature^ the work has been kept free from speculation, except where they have 
either A«n proved to be false or have been fully substantiated by recorded experiments. Most of the illustrations are photo- 
graphic reproductions of the results of actual tests. Every page is full of interest for the rifle enthusiast. There is a full 
discussion of various kinds of rifles, of the effect of difference of length, of variations of rifling, etc., as well as of instructive 
experiments such as that ofwnting the barrel near the muzzle. An idea of the contents may be gathered from a few of the 
subjects treated, such as the Personal Element vs. Mechanical Rifle Shooting; Utility of Vented Barrels; High-Pressure 
Sharpshooting Powder; Telescope Mounts; Ruined Rifle Bores Vs. Smokeless Powder Vs. Primers; Accurate Ammunition 
Difficulties; Flight of Bullets; Gyration and Oscillation; Motions Executed by Normal Flying Bullets; Determining Rifle 
Twists; Kinetics of Spin, etc. In many respects this work is unique in the literature that has been published on this subject 
It is a thoroughly practical work and will be found to be of very real Value to those who are engaged in a study of the ballistics 
of the rifle with a view of improving the all-around efficiency ofihat weapon. 

MUNN & COMPANY, Publishers, 361 Broadway, New York City 



Please mention the SCIENTIFIC AMERICAN when writing to advertisers 
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Scientific American, 



June 5, 1909. 



HolsmanAutomobiles 



High WhoGls Travel all Roads, 
Because all Road* arm made to 
be traveled by High Wheels. 

Oldest and largest makersof high-wheeled 
automobiles in the world. World's record 
for Hill-climbing and Reliability _ _ 
tests in this class. Only all bail-and. 
roller -bearing motor made. New 
friction-chain direct drive — no gears. 
ROadlblllty and Reliability 
are the reasons for high wheels and 
tolid rubber tires. Send for our 
catalog and learn more about these 
popular, intensely practicable vehi- 
cles and their low cost. 
HOLSMAH AUTOMOBILE CO. 
Suite 302 Monadnoek Blk Chicago 




GoAnywhere 



COLD GALVANIZING. 

AMERICAN PROCESS. NO ROYALTIES. 

SAMPlESandINFORMATION on APPLICATION. 




NICKEL 

AND 

Electro-Plating 

Apparatus and Material 

TBS 

Hanson 4 VanWinkle 

Co., 

Newark. N. J. 

28 &. 30 S. Canal St. 
Chicane 




PUMP 



FILLING 




No Limit 

To Speed 

But the Law 




Every R-S Motor- 
cycle has all the 
speed you care to 
ride. A racer, road- 
ster, climber, or 
coaster at your will. 
Ideal for touring. 
Economy, simplicity 
and durability that 
make it the machine for steady work and hard 
usage. We build no "specials" because no 
special can be built to excel the regular 

R-S Motorcycle 

Built and Tested in the Mountains 
The " R-S " is the only motorcycle that 
ever climbed Pike's Peak. It made the climb 
and descent without faltering, and without 
using the limit of its power. 

Perfect score in New York-Chicago, 1000- 
mile F. A. M. Reliability Run. 

14 Models for 1909. 3>£ toTh.p. Many exclus- 
ive features. Agents wanted where we have 
no representative. Catalogue free. 

READING STANDARD CO.. 408 Water St.,. READING, PA. 

Makers Renowned Reading Standard Bicycles 




A Self-Filling Pen 

WITH NO 

Soft Rubber Parts 
to Deteriorate 




RIFLE 



.32 PISTOL 



VACATION 

CARTRIDGES 





When the Pen 
Runs Dry 

Pump it Full 

A hard rubber piston with 
a weighted ball valve is fitted 
into the barrel of the pen. 

Submerge the point in ink and a few quick 
strokes of the piston will fill the pen. 

It carries the Waterman Guarantee 

From dealers everywhere " Ye Fogie Booke " on request 

L. E, Waterman Co., 173 Broadway, New York 



BARKER MOTORS 

"Imitated but not equalled" 

Reasonable Price, — Fine Mechanical 
Features, — Excellent Design, —Honest 
Power Ratings, — Remarkable Simplic- 
ity,— Satisfy Thousands, — Make Friends 
Wherever Used. — Manufactured by 

C. L. BARKER, Norwalk, Conn. 



THE "SIMPLO" AUTOMOBILE 

Solid or pneumatic tires. High or low wheels. 
The one Automobile at a Low Price 
that isalwaya ready to run. Handsome, 
Stylish, Simple, Re- 
liable, Economical to 
Operate. Safe and 
Sure. A Hill Climber. 
Biggest Automobile 
Value tli America. 
1909 Catalu2 FREE. 
Address 

Cook Motor Vehicle Co. 

1020 N. B'way, St. Louis, Mo 
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TAPES AND RULES 

ARE THE BEST. 

Kor sale everywhere. ' Send for 
Catalog No. 16. 

LVFKIN RULE CO. 

Saginaw, Mich.. U. S. A. 

New York and London. 



TEACH THE BOY TO SHOOT STRAIGHT 

He will gain much by the lesson and what it brings him. Get a 22 cal, 

Quackenbush Safety Cartridge Rifle. It weighs 4% lbs., it is nicely 

balanced, and has a guaranteed accuracy up to 200 yards. Used for 

target and small game by men in successful competition with $60 and 

530 guns. So well made that boy after boy in your family can 

use it. Sent prepaid for $5.00, if your dealer does not carry in 

stock. We refund money if you are not satisfied. Write us today 

for catalogue and price list of famous Quackenbush Air Guns and 

Rifles. Their quality will appeal to you more than their low price. 

H. M. QUACKENBUSH, Dept. 21, Herkimer, N. Y. 

Maker of high grade Ait Gum for 35 years 



(PERFECTION SHSSS&] 



Catalog Free 



Send for details of our popular S to 4 h. p.— bore 3% in., stroke %% in., weight 150 lbs - £° 
launchesip to 22 ft.— the most remarkable value evergiven in a marine gasoline engiue. Al " 
tractively priced. Described in detail in our new Catalog, listing 2 to 25 h. P., 1 to 4 C yU na ers. 
Bej"u8tto yourself. Get this Catalog and learn about our "Square Deal" plan— quick 
«" sales — speedy motors. 

Complete THE CAILLE PERFECTION MOTOR CO., 13*3 2d Ave., Detroit, Bleb. 
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for 

Pistols 
and Rifles 



Engineering News 

U {ILLUSTRATED) U 

The Leading Engineering Paper of the World. For Civil, Mechanical, Mining and Electrical Engineers 

100 to 125 pages, 9" x 13", weekly. Send ten cents for sample copy. 

If you cannot locate desired engineering equipment write our "Readers Want" department. 

THE ENGINEERING NEWS PUBLISHING CO. - - 214 Broadway, New York 



The B all Trans m i s s ion — j 

W Automobile's &Motor Boats 1 



NEW YORK GEAR WORKS. 



Railroad Securities and High Grade Industrial Bonds 

or proven value for conservative investment, dealt in by 

McCurdy, Henderson & Co., Bankers 

24 Nassau Street, New York 



Members New York Stock Exchange 
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Different 

Kinds 



^T7E make cartridges 
for every known 
arm. We make every 
size from a BB Cap 
to the heavy Shellsfor 
Uncle Sam's Navy. 

We test our car- 
tridges for every arm 
in which they are to 
be used — that means in a rifle, a 
pistol, or a revolver just like your own. 

We know that UMC cartridges 
will make you shoot better. You 
will know it if you use them. 

Take UMC cartridges with you. 
The very size made for and tested 
in your favorite is awaiting your 
call at the nearest sporting goods oi 
hardware store. 

Write Dept. 13 for Free Targets 

The Union Metallic Cartridge Co. 

Bridgeport, Conn. 
Agency: 315 Broadway, New York City 



Remain 
optically 
correct 
in any 
position 





Tru-Fit Shur-on 

S pectacles 



Different from any other style. 

Do not mark the nose, cut behind 
the ears, or slip down. 

Combine all the advantages of ordinary 
spectacles with much added comfort and are 
more becoming. 

Your present spectacle lenses can be put 

a TRU-FIT Shur-On mounting by your 
optician. Ask him. 

REMEMBER THE NAME. 

Write for our FREE valuable book. 

E. KIRSTEIN SONS COMPANY 

Dept. C-2 ROCHESTER, N. Y. 

Established 1864 



The Cushman 




"The Motor of Merit" 



The Man Who Pays 
For the Motor 



Should get Good Material 
and Workmanship, 

Cushman Marine Engines 
have ground cylinders, pistons, 
"J piston rings, crank shafts, 
} crank and piston pins hard- 
ened. The only 2-cycle engine 
with adjustable gas tight bear- 
ings. All parts are inter- 
changeable. 

Get a catalogue if interested 
in engines from 2 to 15 H. P. 

CUSHMAN MOTOR CO. 
2026 N Street. Lincoln, Neb. 



WE WILL MAKE » 

est! 

manufacture of any metal novelty. Automatic ma* 
chinery, tools, dies and exDert work our specialty. 
AUTOMATIC HOOK & EYE CO., Hoboken, N. J. 



our models 
give you 
estimates on 
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HfLHETOll 



.IJJBRICATISV 

ANYTHING *,{,¥," 

is- ai - 



. CLIMTON ST. 



CHBtsivacaM'.^KUSA 



Please mention the SCIENTIFIC AMERICAN when writing to advertisers 



